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To realize charging while in non-contact processing operation
forthe purpose other than charging. An approach ofa portable
electronic device 2 with a rapid bulk electricity storing mod-
ule 20, which is a chargeable power source, is detected at the
side of a power transmitting device 1, and power transmission
for charging the rapid bulk electricity storing module 20 is
executed in response to the detection of the approach. A
power source can be charged in operation for non-contact
authentication which is executed when a device approaches
an authentication device.
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FIG. 156
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FIG 16
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FIG 17
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FIG 19
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POWER TRANSMITTING DEVICE, POWER
RECEIVING DEVICE,
AUTHENTICATION/BILLING PROXY
DEVICE, ELECTRICAL CHARGING
SYSTEM, POWER TRANSMITTING
METHOD, POWER RECEIVING METHOD
AND ELECTRICAL CHARGING METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a power transmit-
ting device, a power receiving device, an authentication/bill-
ing proxy device, an electrical charging system and an elec-
trical charging method, more specifically to a power
transmitting device, a power receiving device, an authentica-
tion/billing proxy device, an electrical charging system, a
power transmitting method, a power receiving method and an
electrical charging method which are used in charging a bat-
tery provided for a portable electronic device such as a cel-
Iular phone, a notebook PC (Personal Computer) and a PDA
(Personal Digital Assistant).

[0003] 2. Description of the Related Art

[0004] Non-contact power transmitting techniques, non-
contact processing techniques and high-speed bulk electricity
storage techniques have been known. For example, as a non-
contact power transmitting technique, a non-contact power
transmitting module is known (for example, see “the seventh
exhibition of built-in system developing techniques”, [on-
line], [searched on Apr. 12, 2005], the Internet <URL: http://
k-tai.impress.co.jp/cda/article/event/19610.html>). The
module is for supplying power via a non-contact by using a
slight electric wave generated by electromagnetic induction
of a coil.

[0005] As anon-contact processing technique, a technique
of'a kind of IC cards represented by FeliCa (registered trade-
mark) form SONY (registered trademark) Inc. As a high-
speed bulk electricity storage technique, an electric double
layer capacitor technique which can rapidly charge by bulk
power developed by Japan Electron Optics Laboratory Co.,
Ltd. or the like. The techniques are advancing day by day.
[0006] As atechnique with regard to an electrical charging
system, a system which is a combination of a charging device
and a billing system for prompting a user to charge a portable
electronic device in response to a lowered electronic amount
of a battery of the portable electronic device, letting the user
charge the portable electronic device at a convenience store or
the like and billing for the electricity as disclosed in JP2004-
222457A (hereinafter referred to as Patent Document 1) is
proposed.

[0007] The electrical charging system mentioned above
also has problems below:

(Problem 1)

[0008] In the conventional electrical charging systems
mentioned above, a user needs to be attentive to charging a
portable electronic device. The problem to be solved by the
present invention is to provide a using environment of a
portable electronic device more natural and suitable to living
of a user in which a user has a fewer loads to be attentive to
charging.

[0009] The object of the present invention is to provide a
power transmitting device, a power receiving device, an
authentication/billing proxy device, an electrical charging
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method, a power transmitting method, a power receiving
method and an electrical charging method which enable a
user to charge a device without being attentive to charging the
device by realizing the charging of the device in non-contact
processing operation for the purpose other than charging.

(Problem 2)

[0010] Inthe conventional electrical charging system men-
tioned above, neither an authenticated electrical charging
method/system nor a billing method/system is present when a
charging time for the portable electronic device is short
(about one to three seconds). Although Patent Document 1
discloses a basic authenticated electrical charging method
and billing method, a charging time cannot be reserved
enough in non-contact processing operation time for the pur-
pose other than charging as charging starts after authentica-
tion at a server which is at a remote site with much load so that
communication and processing take much time.

[0011] Another object of the present invention is to provide
a power transmitting device, a power receiving device, an
authentication/billing proxy device, an electrical charging
system, a power transmitting method, a power receiving
method, and an electrical charging method which can reserve
much more charging time in a short time of non-contact
processing operation by reducing a charging determination
processing, precedence charging before charging determina-
tion, and reducing an authentication processing.

SUMMARY OF THE INVENTION

[0012] The power transmitting device according to claim 1
of the present invention comprising: detecting means for
detecting an approach of a power receiving device with a
chargeable power source; and charging control means for
transmitting power for charging said power source, in
response to detecting the approach of said power receiving
device by said detecting means; wherein said device charges
said power source in non-contact processing for the purpose
other than charging.

[0013] By adapting a power transmitting device like that,
charging of a power receiving device can be realized while in
non-contact processing operation for the purpose other than
charging such as authentication or making a payment. By
using a non-contact power transmitting technique and a high-
speed bulk electricity storage technique, charging can be
rapidly executed bit by bit in a short time of a non-contact
processing operation about one to three seconds. That can
reduce a load to a user to be attentive to charging.

[0014] The power transmitting device according to claim 2
of'the present invention is the claim 1, wherein said charging
control means transmits power for charging said power
source according to a result of referring to a predetermined
power providing policy. That configuration enables charging
to be executed according to a power providing policy. For
example, an exclusive power providing policy such as “cel-
Iular phones manufactured by company A can be charged up
to three minutes, and cellular phones manufactured by the
other companies can be charged up to 0.5 seconds” can be set.
Charging can be executed according to the policy.

[0015] The power transmitting device according to claim 3
of'the present invention is the claim 2, wherein said charging
control means transmits power for charging said power
source according to a history of the power providing policy
referred to when power was transmitted before. By adminis-
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trating a result of matching policy version information or the
like with the previous policy, the device can reduce a time for
notifying or matching policies after the first time and reserve
a longer charging time.

[0016] The power receiving device according to claim 4 of
the present invention is a power receiving device with a
chargeable power source comprising: detecting means for
detecting an approach to a power transmitting device; and
charging means for receiving power transmitted from the
power transmitting device that detected by said detecting
means and charging said power source, wherein said device
charges said power source in non-contact processing for the
purpose other than charging. The power receiving device
corresponds to a portable electronic device in FIGS. 1,9, and
33, for example. That is the same in the other claims.

[0017] By configuring a power receiving device like that,
the power receiving device can be charged in non-contact
processing operation for the purpose other than charging such
as authentication, making a payment or the like. By using a
non-contact power transmitting technique and a high-speed
bulk electricity storage technique, charging can be rapidly
executed bit by bit in a short time of non-contact processing
operation about one to three seconds. That can reduce a load
to a user to be attentive to charging.

[0018] The power receiving device according to claim 5 is
the claim 4, wherein said charging means charges said power
source according to a result of referring to a predetermined
power receiving policy. That configuration enables charging
according to a power receiving policy. For example, an exclu-
sive power receiving policy such as “can be charged only if it
is free of charge” can be set and charging can be executed
according to the policy.

[0019] The power receiving device according to claim 6 of
the present invention is the claim 5, wherein said charging
means charges said power source according to a history of the
power receiving policy referred to when power was transmit-
ted before. By administrating a policy version information
and a result of matching with the previous policy, the device
can reduce a time for notifying or matching policies after the
first time and reserve a longer charging time.

[0020] The power receiving device according to claim 7 of
the present invention is a power receiving device according
claim 4, further comprising authenticating means for causing
another device to execute authentication of a user of the
power receiving device, wherein said charging means charges
said power source when said another device authenticates the
user. That enables charging of a power receiving device of an
identified user.

[0021] The power receiving device according to claim 8 of
the present invention is the claim 7, wherein said authenticat-
ing means issues authentication information to eliminate the
next authentication if the authentication normally ends, and
executes rapid authentication which is processing for execut-
ing authentication by using the authentication information.
That configuration can reduce a time for executing authenti-
cation.

[0022] The power receiving device according to claim 9 of
the present invention is the claim 7, further comprising billing
means for executing billing according to the amount of said
charging when said authenticating means normally authenti-
cated the user. That can bill for the charging.

[0023] The power receiving device according to claim 10 of
the present invention is the claim 9, wherein said device
makes a payment for the bill by said billing means by using
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electronic money corresponding to said device. That enables
fee for the charging to be paid by using electronic money.
[0024] The authentication/billing proxy device of claim 11
of the present invention comprising authenticating means for
executing authentication by exchanging data with a power
receiving device having a chargeable power source for a user
of the power receiving device; wherein said authenticating
means issues authentication information to eliminate the next
authentication when the authentication normally ends, and
executes rapid authentication which is authentication by
using the authentication information. That configuration can
reduce a time for authentication.

[0025] The authentication/billing proxy device of claim 12
of the present invention is the claim 11, further comprising
billing means for executing billing according to the amount of
charging said power source when said authenticating means
authenticated the user. By using such an authentication/bill-
ing proxy device, a fee can be collected as a proxy of the
power transmitting device, i.e., a proxy of the electrical power
supplier.

[0026] The authentication/billing proxy device according
to claim 13 of the present invention comprising authenticat-
ing means for executing authentication by exchanging data
with a power receiving device having a chargeable power
source for a user of the power receiving device; and billing
means for executing billing according to the amount of charg-
ing said power source when said authenticating means
authenticated the user. That configuration enables a fee for the
authenticated user to be collected as a proxy of the power
transmitting device, i.e., a proxy of the electrical power sup-
plier.

[0027] The authentication/billing proxy device according
to claim 14 of the present invention is the claim 12, wherein
said billing means executes billing according to at least one of
the settings of the number of charging, a charging time, and a
fixed amount of money without regard for an amount of
charging, instead of executing billing according to the
amount of charging said power source. That enables a fee to
be collected based on various settings without regard for an
actual amount of charging.

[0028] The authentication/billing proxy device according
to claim 15 of the present invention is the claim 12, wherein
said billing means executes billing according to one of the
amount of charging that is notified from said power receiving
device and the amount of charging that is notified from the
device that transmitted power to said power source. That
enables a fee to be collected according to a notified amount of
transmitted power.

[0029] The electrical charging system according to claim
16 of the present invention comprising a power transmitting
device comprising: detecting means for detecting an
approach of a power receiving device with a chargeable
power source; and charging control means for transmitting
power for charging said power source, in response to detect-
ing the approach of said power receiving device by said
detecting means; and an authentication/billing proxy device
comprising: billing means for executing billing according to
the amount of charging a chargeable power source provided
for said receiving device. By configuring the electrical charg-
ing system like that, charging can be executed in non-contact
processing operation for the purpose other than charging such
as authentication, making a payment or the like. By using a
non-contact power transmitting technique and a high-speed
bulk electricity storage technique, a charging can be rapidly
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executed bit by bit in short time of non-contact processing
operation about one to three seconds. That can reduce a load
to a user to be attentive to charging.

[0030] The power transmitting method according to claim
17 of the present invention comprising a detecting step of
detecting an approach of a power receiving device with a
chargeable power source; and a charging control step of trans-
mitting power for charging said power source, in response to
detecting the approach of said power receiving device at said
detecting step; wherein charging of said power source is
executed in non-contact processing for the purpose other than
charging. That can realize charging a power receiving device
while in non-contact processing operation for the purpose
other than charging such as authentication, making a payment
or the like. By using a non-contact power transmitting tech-
nique and a high-speed bulk electricity storage technique,
charging can be rapidly executed bit by bit in a short time of
non-contact processing operation about one to three seconds.
That can reduce a load to a user to be attentive to charging.
[0031] The power receiving method according to claim 18
of the present invention is a power receiving method for
charging a chargeable power source comprising a detecting
step of detecting an approach to a power transmitting device;
and a charging step of receiving power transmitted from the
power transmitting device that is detected at said detecting
step and charging said power source, wherein said power
source is charged in non-contact processing for the purpose
other than charging. That can realize charging of a power
receiving device while in non-contact processing operation
for the purpose other than charging such as authentication,
making a payment or the like. By using a non-contact power
transmitting technique and a high-speed bulk electricity stor-
age technique, charging can be rapidly executed bit by bit in
a short time of non-contact processing operation about one to
three seconds. That can reduce a load to a user to be attentive
to charging.

[0032] The electrical charging method according to claim
19 of the present invention comprising a detecting step of
detecting an approach of a power receiving device with a
chargeable power source; a charging control step of transmit-
ting power for charging said power source, in response to
detecting the approach of said power receiving device at said
detecting step; and a billing step of executing billing accord-
ing to the amount of charging of said power source; wherein
said power source is charged in non-contact processing for
the purpose other than charging. That can realize charging
while in non-contact processing operation for the purpose
other than charging such as authentication, making a payment
or the like. By using a non-contact power transmitting tech-
nique and a high-speed bulk electricity storage technique,
charging can be rapidly executed bit by bit in a short time of
non-contact processing operation about one to three seconds.
That can reduce a load to a user to be attentive to charging the
device.

[0033] The present invention can reduce a load to a user to
be attentive to charging by executing rapid charging in a
non-contact processing operation for the purpose other than
charging, while a portable electronic device in the prior art
requires a user to be attentive to charging (first electrical
charging system to be described later).

[0034] By using charging policies of a user of an portable
electronic device and an electrical power provider in deter-
mining electric charging, detailed fee settings and security
settings can be done and charging can be executed in a flexible
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way without requiring a user to explicitly grant charging
successively (second electrical charging system to be
described later). With the charging policies, new business
models such as advertisement distribution during charging
can be established.

[0035] With omitting transmitting and matching of policies
by matching policy version (third electrical charging system
to be described later), precedence charging before authenti-
cation (fourth electrical charging system to be described
later), or rapid authentication by using rapid authentication
key information (fifth electrical charging system to be
described later), a longer charging time can be reserved in a
short time of non-contact processing operation about one to
three seconds.

[0036] The abovementioned systems can provide an envi-
ronment for a user to use a portable electronic device more
natural and suitable to living with fewer loads to the user to be
attentive to charging the device. By using the authentication/
billing proxy device, the present invention enables a new
business such as electric sales by the third party to be devel-
oped without increasing a load of bill to a user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 is a block diagram showing an exemplary
configuration of the first electrical charging system that
adopts an electrical charging system according to the present
invention;

[0038] FIG. 2 is a block diagram showing components of
each of the power transmission control module and the power
receiving control module in FIG. 1;

[0039] FIGS.3A and 3B are flowcharts showing processing
of' the first electrical charging system with FIG. 3A showing
processing at the side of the portable electronic device and
FIG. 3B showing processing at the side of the power trans-
mitting device;

[0040] FIG. 4 is a sequence diagram showing processing
where a power transmitting device detects an approach of a
portable electronic device and works with a non-contact pro-
cessing module;

[0041] FIG. 5 is a sequence diagram showing processing
where a portable electronic device detects an approach of the
power transmitting device and works with a non-contact pro-
cessing module;

[0042] FIG. 6 is a sequence diagram showing processing
where a power transmitting device detects an approach of a
portable electronic device without working with a non-con-
tact processing module;

[0043] FIG. 7 is a sequence diagram showing processing
among functions where devices are separated;

[0044] FIG. 8 is a sequence diagram showing processing
among functions in a charged to full state;

[0045] FIG. 9 is a block diagram showing an exemplary
configuration including the first to fifth electrical charging
systems that adopted the electrical charging system of the
present invention;

[0046] FIG.101is ablock diagram showing configuration of
each of the power transmission control module and the power
receiving control module of FIG. 9;

[0047] FIG. 11 is a block diagram showing an exemplary
configuration of the authentication/billing proxy device of
FIG. 9;

[0048] FIG. 12 is a sequence diagram showing processing
of'the second electrical charging system;
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[0049] FIG. 13 is a flowchart showing processing of the
portable electronic device;

[0050] FIG.14isaflowchart showing the primary charging
determination processing at the side of the portable electronic
device;

[0051] FIG. 15 is a flowchart showing processing of the
power transmitting device;

[0052] FIG.161isaflowchart showing the primary charging
determination processing at the side of the power transmitting
device;

[0053] FIG. 17 is a flowchart showing the authentication
processing at the side of power transmitting device;

[0054] FIG. 18 is a flowchart showing the billing process-
ing at the side of power transmitting device;

[0055] FIG. 19 is a flowchart showing the authentication
processing at the authentication/billing proxy device;

[0056] FIG. 20 is a flowchart showing the billing process-
ing at the authentication/billing proxy device;

[0057] FIG. 21 is a sequence diagram showing operation of
the second electrical charging system;

[0058] FIG. 22 is a sequence diagram showing operation
where the primary determination processing is not succeeded
in FIG. 21;

[0059] FIG. 23 is a sequence diagram showing operation
where the regulated amount of charging is set;

[0060] FIG. 24 is a sequence showing operation of the third
electrical charging system;

[0061] FIG. 25 is a sequence diagram showing operation
where proxy billing processing is executed by the authenti-
cation/billing proxy device;

[0062] FIG. 26 is a sequence diagram showing operation
where billing processing is executed by electric money pay-
ment;

[0063] FIG.27 is asequence diagram showing operation of
the fourth electrical charging system;

[0064] FIG. 28 is a sequence diagram showing operation
where rapid authentication is succeeded in the fifth electrical
charging system;

[0065] FIG. 29 is a sequence diagram showing operation
where rapid authentication is succeeded in the fifth electrical
charging system;

[0066] FIG. 30 is a sequence diagram showing operation
where rapid authentication is not succeeded in the fifth elec-
trical charging system;

[0067] FIG. 31 is a diagram showing a flow of distributing
rapid authentication key information;

[0068] FIG. 32 is a diagram showing a processing flow of
each device in the rapid authentication system;

[0069] FIG. 33 is a block diagram showing an exemplary
configuration of an electrical charging system with an adver-
tisement distribution administrating device added;

[0070] FIG. 34 isablock diagram showing each component
of'the power transmission control module in the power trans-
mitting device and the power receiving control module in the
portable electronic device of FIG. 33;

[0071] FIG. 35 is a sequence diagram showing processing
in the electrical charging system of FIG. 33;

[0072] FIG. 36 is a flowchart showing processing of each
device in the electrical charging system of FIG. 33; and
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[0073] FIG. 37 is a sequence diagram showing operation of
the electrical charging system of the fourth embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0074] Embodiments of the present invention will be
described with reference to the drawings. The same reference
numerals denote the equivalent parts in each drawing in the
description below to those in the other drawings.

[0075] Inthe present invention, a portable electronic device
is charged in operation for authentication in a non-contact
manner. That is, the present invention charges a power source
when it operates authentication or the like in a non-contact
manner by making a portable electronic device driven by a
chargeable power source approach to the side of an authenti-
cation device.

(Overview of Electrical Charging System)

[0076] An overview of an electrical charging system which
can be realized by the present invention will be described
below, followed by description of an embodiment for realiz-
ing each system.

(First Electrical Charging System: Basic)

[0077] Inorderto solve the abovementioned problem 1, the
first electrical charging system realizes charging while in
non-contact processing operation for the purpose other than
charging such as authentication, making a payment or the
like. By using a non-contact power transmitting technique
and a high-speed bulk electricity storage technique, charging
can be rapidly executed bit by bit in a short time of non-
contact processing operation about one to three seconds. That
can reduce a load to a user to be attentive to charging.
[0078] Trial calculation of the abovementioned operation
by using a current technique is as below. That is, if charging
of one to three seconds is repeated for fifteen to twenty-five
times in a day, electricity consumed by a portable electronic
device for a day can be compensated. If a portable electronic
device is used as a key of a house or a car, as an admission
card, a ticket, or for money payment, about twenty times of
non-contact processing operation can be expected for a day.
[0079] Specifically, the first electrical charging system is an
electrical charging system of a portable electronic device
which can execute non-contact processing, including a por-
table electronic device including a non-contact charging
module, a non-contact processing module, a rapid bulk elec-
tricity storing module, further including a power receiving
control module consisting of a charge determination commu-
nicating function, a power receiving determining function, a
power receiving control function, an approach detecting
function and the like; and a power transmitting device includ-
ing a non-contact charging module and a non-contact pro-
cessing module as opposed to the abovementioned modules,
further including a power transmission control module con-
sisting of a charge determination communicating function, a
power transmission determining function, a power transmis-
sion control function, an approach detecting function and the
like. The approach detecting function needs not to be
included in both of the portable electronic device and the
power transmitting device, and may be included in either of
them. The approach detecting function may detect an
approaching state in conjunction with a non-contact process-
ing module.
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[0080] The first electrical charging system includes pro-
cessing for executing rapid charging in non-contact process-
ing operation between a portable electronic device and a
power transmitting device.

[0081] Specifically, an approach detecting function of a
portable electronic device or a power transmitting device
detects an approach of the portable electronic device and the
power transmitting device, each of the portable electronic
device and the power transmitting device checks each other
that the counterpart includes an electrical charging system of
the present invention, and then charging starts. When it is
detected that the portable electronic device is separated from
the power transmitting device or that the amount of charging
reaches a certain amount, the charging ends.

[0082] The above configuration can solve the abovemen-
tioned problem 1.

(Second Electrical Charging System: Automatic Authentica-
tion, Charging and Billing by Using a Policy)

[0083] The second electrical charging system uses a por-
table electronic device including a power receiving control
module of the portable electronic device in the abovemen-
tioned first electrical charging system with a user’s policy
added, and arbitrarily with user identification information,
portable electronic device identification information, and
authentication information for certifying their validity (elec-
tronic signature, PIN (Personal Identity Number) code or the
like), attribute information of a user and a portable electronic
device (manufacturer or telecommunications carrier) and an
authentication/billing proxy device communicating function.
[0084] The second electrical charging system uses a power
transmitting device including a power transmission control
module of the power transmitting device in the above-men-
tioned first electrical charging system, as opposed to the
power receiving control module, with an electrical power
supplier side policy added, and arbitrarily with electrical
power provider identification information, power transmit-
ting device identification information, authentication infor-
mation for certifying their validity, attribute information of
the electrical power supplier and the power transmitting
device, and an authentication/billing proxy device communi-
cating function. If required, the second electrical charging
system includes an authentication/billing proxy device
including a portable electronic device authentication func-
tion, an authentication record saving function, and a function
of communicating with a power transmitting device, arbi-
trarily including a power transmitting device authentication
function, a function of communicating with a portable elec-
tronic device and a billing function.

[0085] The user’s policy describes a condition for a device
to be charged when a user automatically charges a portable
electronic device. Similarly, the electrical power supplier side
policy describes a condition for a device to transmit power
when an electrical power supplier automatically provides
power for a portable electronic device.

[0086] As the portable electronic device includes a user
side charging policy and the power transmitting device
includes an electrical power supplier side power transmitting
policy in the second electrical charging system, the system
can check both of the devices and matches both of the policies
so that the device can be charged without successively obtain-
ing explicit grant for charging from the user and the electrical
power supplier. An electrical charging system can arbitrarily
include the above-mentioned user identification information,
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portable electronic device identification information,
attribute information of a user and a portable provider, as well
as electrical power supplier identification information, power
transmitting device identification information, attribute infor-
mation of an electrical power supplier and a power transmit-
ting device. The user’s policy and the electrical power sup-
plier side policy can describe a policy by arbitrarily using the
information above. For example, the user’s policy can exclu-
sively describe “can be charged only if it is free of charge”,
while the electrical power supplier side policy can exclusively
describe “free of charge for a cellular phone from company A,
and 1 yen/second for cellular phones from the other compa-
nies”.

[0087] Theuser’s policy can describe a fee setting, a billing
system setting, an electrical charging system setting, a charg-
ing determination setting, a security setting and the like.
Similarly, the electrical power provider side policy can
describe a fee setting, a billing system setting, an electrical
charging system setting, an electrical charging system set-
ting, a charging determination setting, a security setting and
the like. The user’s policy and the electrical power supplier
side policy will be described in detail with reference to
embodiments later.

[0088] Furtherinthe second electrical charging system, the
power transmitting device can arbitrarily use the authentica-
tion/billing proxy device to determine validity of the user or
the portable electronic device and request a proxy billing.
Similarly, the portable electronic device can arbitrarily use
the authentication/billing proxy device to determine validity
of the electrical power supplier or the power transmitting
device. The authentication/billing proxy device administrates
information for assuring validity including an electronic sig-
nature or a PIN code of a portable electronic device or a power
transmitting device and administrates billing information or
charging history information of each device. Then, each time
the system is required from each of the devices, it authenti-
cates the device’s validity or bills the device.

[0089] The second electrical charging system may need to
authorize a user or a portable electronic device, and an elec-
trical power supplier or a power transmitting device and
checks validity when the system matches a user’s policy and
an electrical power supplier side policy and determines about
charging. The cases may be that the system authenticates a
user or a portable electronic device, that the system authen-
ticates an electrical power supplier or a power transmitting
device, or that the system authenticates both of the above-
mentioned ones. Although proxy authentication at the above-
mentioned authentication/billing proxy device is one of the
methods, closed authentication between a portable electronic
device and a power transmitting device may be taken without
using the authentication/billing proxy device when a power
transmitting device has an authentication function of the
authentication/billing proxy device if only a combination of a
portable electronic device and a power transmitting device is
fixed.

[0090] The second electrical charging system divides a
phase of charging determination into two: One is a primary
charging determination for matching a user’s policy and an
electrical power provider side policy. Another is called a
secondary charging determination, which is a phase for
executing processing which cannot be determined only by
matching policies such as executing authentication after the
primary charging determination is succeeded.
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[0091] With the second electrical charging system, auto-
matic authentication, charging and billing according to poli-
cies can be executed without requiring to be explicitly granted
for a user or an electrical power supplier.

(Third Electrical Charging System: Policy Notification and
Matching can be Omitted)

[0092] In the third electrical charging system, in order to
solve the abovementioned problem 2, the power transmission
control module of the power transmitting device and the
power receiving control module of the portable electronic
device in the second electrical charging system includes a
function for administrating identification information on a
user and an electrical power supplier at past charging as
authentication history information, version information of
respective policies, and a previous matching result of poli-
cies, as well as a charging determination procedure which is
improved to make a time for notifying or matching policies
after the first time can be shortened. That is called the third
electrical charging system.

[0093] The third electrical charging system is a system for
reserving much more charging time in a short time of non-
contact processing operation about one to three seconds.
[0094] A portable electronic device and a power transmit-
ting device keep version information of a user’s policy and an
electrical power supplier side policy at past charging and a
result of matching them as authentication information. When
the devices determine charging, they exchange policy ver-
sions, checks the versions, and if the versions are the same,
they refer to a result of their past policy matching and deter-
mines charging by omitting matching process of the policies.
[0095] The third electrical charging system can omit the
primary charging determination of two-steps in charging
determination in the second electrical charging system, but
cannot omit the secondary charging determination.

[0096] As atime spent for notifying and matching policies
can be shortened in the third electrical charging system, much
time can be reserved for a charging time to solve the above-
mentioned problem 2.

(Fourth Electrical Charging System: Precedence Charging)

[0097] Inordertosolvethe above mentioned problem 2, the
fourth electrical charging system includes a charging deter-
mination procedure which is improved to enable precedence
charging before authentication into the power receiving con-
trol module of the power transmitting device and the portable
electronic device in the second and the third electrical charg-
ing system. That is called the fourth electrical charging sys-
tem.

[0098] Similar to the third and the fifth electrical charging
systems, the fourth electrical charging system is a system for
reserving much more charging time in a short time of non-
contact processing operation about one to three seconds.
When an outside authentication/billing proxy device is used,
communication is established with a remote site and process-
ing advances under a heavy load. That causes a delay. In order
to reserve much more charging time in one to three seconds
under such circumstances, the number of authentication
executed outside the system needs to be reduced or authenti-
cation needs not to be waited. The fourth electrical charging
system is a system for eliminating waiting for authentication.
[0099] If authentication is needed for charging determina-
tion, the second electrical charging system starts charging
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after the secondary charging determination, while the fourth
electrical charging system enables charging to be preferen-
tially started after the primary charging determination by
providing a setting to grant precedence charging in the elec-
trical power supplier side policy. At the secondary charging
determination thereafter, stricter authentication is executed in
parallel with charging. That enables some policy to execute
charging only by the primary charging determination, and
much more charging time to be reserved.

[0100] That enables the maximum charging time of a por-
table electronic device to be reserved and solve the above-
mentioned problem 2.

(Fifth Electrical Charging System: Authentication in the
Authentication/Billing Proxy Device can be Omitted)

[0101] Inorderto solve the abovementioned problem 2, the
fifth electrical charging system further includes a charging
determination procedure which is improved to enable rapid
authentication by including a function for administrating
information of rapid authentication key information as
authentication history information in a power receiving con-
trol module of a power transmitting device and a portable
electronic device in each of the second, third, and fourth
electrical charging systems. The rapid authentication key
information assures that the devices having the rapid authen-
tication key information are authenticated at the authentica-
tion/billing proxy device in a predetermined period of time.
That is called the fifth electrical charging system. The fifth
electrical charging system can coexist with the third and
fourth electrical charging systems.

[0102] Similar to the third and fourth electrical charging
systems, the fifth electrical charging system is a system for
reserving much more charging time. In order to reserve much
more charging time, the number of authentication executed
outside the system needs to be reduced or authentication
needs not to be waited. The fifth electrical charging system is
a system for reducing the number of authentication outside
the system.

[0103] A portable electronic device and a power transmit-
ting device keep information of rapid authentication key
information in authentication history information. If the same
portable electronic device frequently executes non-contact
processing on a fixed power transmitting device, an inquiry
for authentication to an authentication/billing proxy device
may be omitted and a time for authentication may be short-
ened.

[0104] Specifically, if an authentication/billing proxy
device succeeds in authenticating a portable electronic
device, the authentication/billing proxy device issues rapid
authentication key information and delivers it to the portable
electronic device and the power transmitting device to speed
up the authentication thereafter. The authentication/billing
proxy device issues the rapid authentication key information.
The portable electronic device and the power transmitting
device can control the usage of the rapid authentication key
information by a security setting for their policies.

[0105] The rapid authentication key information is used at
authentication after the first time. Here, each of the portable
electronic device and the power transmitting device authen-
ticates by checking whether the counterpart has desired rapid
authentication key information or not without notifying the
rapid authentication key information itself to the counterpart.
[0106] That enables the power transmitting device to rap-
idly execute authentication without requesting the authenti-
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cation/billing proxy device for authentication so as to reserve
the maximum of a charging time of the portable electronic
device and solve the abovementioned problem 2.

[0107] Relationship between the abovementioned electri-
cal charging systems is as below. That is, the first electrical
charging system is a basic electrical charging system and the
second electrical charging system is an advanced first electri-
cal charging system. Further, the third, fourth and fifth sys-
tems are advanced second electrical charging systems. The
third, fourth and fifth electrical charging systems can coexist
with each other into a single system.

[0108] The embodiments of the present invention will be
described below. Among a plurality of embodiments
described below, a first embodiment is a simple embodiment
provided with the first electrical charging system. A second
embodiment is a complex embodiment provided with all the
elements of the present invention. A third embodiment is an
embodiment regarding charging between portable electronic
devices. A fourth embodiment is an embodiment regarding
the charging which is free of charge and a fifth embodiment is
an embodiment regarding a fixed rate.

First Embodiment
Description of Electrical Charging System

[0109] FIG. 1 is a block diagram showing an exemplary
configuration of the first electrical charging system that
adopts an electrical charging system according to the present
invention. In the figure, the system consists of a power trans-
mitting device 1 that is provided for an electrical power pro-
vider side such as a railway station or a shop, and a portable
electronic device 2 carried by a user. In the system, the por-
table electronic device 2 is charged by the power transmitting
device 1.

[0110] The power transmitting device 1 consists of a non-
contact processing module 13 such as FeliCa (registered
trademark) reader, a non-contact power transmitting module
12 and a power transmission control module 11.

[0111] The portable electronic device 2 consists of a non-
contact processing module 23 for non-contact processing
operation such as FeliCa (registered trademark), a non-con-
tact power receiving module 22 for charging, a power receiv-
ing control module 21 for determining and controlling charg-
ing, and a bulk electricity storing module 20 which can
rapidly charge.

(Description of a Power Transmission Control Module and a
Power Receiving Control Module)

[0112] The power transmission control module 11 in the
power transmitting device 1 and the power receiving control
module 21 in the portable electronic device 2 are modules
which simply check whether the counterpart has the first
electrical charging system or not and execute charging.
[0113] FIG. 2 is a block diagram showing components of
each of the power transmission control module 11 and the
power receiving control module 21 in FIG. 1.

[0114] The power receiving control module 21 at the side of
the portable electronic device 2 consists of an approach
detecting function 211 for detecting an approach of an exter-
nal device, a power receiving determining function 212, a
charge determination communicating function 214, and a
power receiving control function 213. The power receiving
determining function 212 is a function of checking whether
the approaching power transmitting device has the first elec-
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trical charging system or not. Actual communication with the
power transmitting device is executed via the charge deter-
mination communicating function 214, and actual power
receiving is executed via the power receiving device control
function 213.

[0115] The power transmission control module 11 at the
side of power transmitting device 1 consists of an approach
detecting function 111 for detecting an approach of an exter-
nal device, a power transmission determining function 112, a
power transmitting device control function 113, and a charge
determination communicating function 114. The power
transmission determining function 112 is a function for
checking whether the approaching portable electronic device
has the first electrical charging system or not. Actual commu-
nication with a portable electronic device is executed via the
charge determination communicating function 114, and
actual power transmission is executed via the power trans-
mission control function 113.

(Charging Flow)

[0116] FIGS.3A and 3B are flowcharts showing processing
of' the first electrical charging system with FIG. 3A showing
processing at the side of the portable electronic device and
FIG. 3B showing processing at the side of the power trans-
mitting device.

[0117] In FIG. 3A, processing at the side of the portable
electronic device starts when the power transmitting device is
detected (step S301). First, it checks about starting of the
charging with a power transmitting device (step S302). Ifitis
determined as chargeable (step S303), it goes through a
standby state until an event occurs (step S304) and determines
whether the devices are separated from each other or not or
whether a predetermined time has passed and time-out occurs
or not (step S305) Thereafter, it enters into a standby state
until charging starts (step S306—4S304—S305).

[0118] Ifitis determined that the charging starts, the charg-
ing is executed (step S307). The charging is executed until
separation of the portable electronic device from the power
transmitting device is detected or until the charging has com-
pleted (step S308). The processing ends here (step S309).
[0119] Ifitis determined as not chargeable at step S303, the
processing ends there as it is (step S303—=S309). Itis the same
when the devices are separated from each other or when
time-out occurs at step S305 (step S303—=S309).

[0120] Onthe other hand, in FIG. 3B, processing at the side
of'the power transmitting device starts if a portable electronic
device is detected (step S311). First, it checks about starting
of'the charging with a portable electronic device (step S312).
Ifit is determined as chargeable (step S313), power transmis-
sion starts (step S314). The power transmission is executed
until separation of the portable electronic device from the
power transmitting device is detected or until the charging has
completed (step S315). The processing ends here (step S316).
[0121] Ifitis determined as not chargeable at step S313, the
processing ends there as it is (step S313—S316).

[0122] Inthe system, charging is triggered by a plurality of
events. For example, the events include a case where a power
transmitting device regularly sends a beacon and a portable
electronic device sends out a request to start charging in
response to the beacon, or a case where that a power trans-
mitting device and a portable electronic device started non-
contact processing such as FeliCa (registered trademark) is
detected and the portable electronic device sends out a request
to start charging. To the contrary, the power transmitting
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device may send a request to start charging to the portable
electronic device. In either case, both the portable electronic
device and the power transmitting device check whether the
counterparts have the first electrical charging system or not
and check the start of charging as mentioned above (the above
steps S302, S312).

[0123] If start of charging is checked, the power transmit-
ting device starts power transmission as mentioned above (the
above step S313), and the portable electronic device starts
charging (the above step S307). If it is not checked, it is
determined that the power transmitting device or the portable
electronic device does not have the first electrical charging
system and the charging stops (the above steps S303—=S309,
steps S313—S316).

[0124] Then, if separation of the portable electronic device
is detected or a certain amount of charging is reached, the
charging ends (the above steps S308, S315).

[0125] In the abovementioned manner, a portable elec-
tronic device can be charged in the non-contact processing
operation between the portable electronic device and a power
transmitting device.

(Detecting of a Trigger to Start Charging)

[0126] Next, amethod for detecting a trigger to start charg-
ing will be described with reference to FIG. 4 to FIG. 6. The
figures show operation of each of the non-contact processing
module 13, the approach detecting function 111, the power
transmission determining function 112, and the charge deter-
mination communicating function 114 in the power transmit-
ting device 1, and operation of each of the non-contact pro-
cessing module 23, the approach detecting function 211, the
power receiving determining function 212 and the charge
determination communicating function 214 in the portable
electronic device 2.

[0127] FIG. 4 is a sequence diagram showing processing
where a power transmitting device detects an approach of a
portable electronic device and works with a non-contact pro-
cessing module. In the figure, when the non-contact process-
ing module 13 detects the approach, an approach detecting
signal is inputted into the power transmission determining
function 112 via the approach detecting function 111 (52001,
S2002). The power transmission determining function 112
outputs arequest to start charging including notification of the
electrical charging system version (S2003). The request to
start charging is sent to the power receiving determining
function 212 via the charge determination communicating
function 114 and the charge determination communicating
function 214 (S2004, S2005). The power receiving determin-
ing function 212 looks a version of the electrical charging
system included in the received request to start charging and
determines whether it can be negotiated for charging or not
(S2006).

[0128] Then, the power receiving determining function 212
outputs a response to start charging, which includes notifica-
tion of the electrical charging system version (S2007) The
response to start charging is sent to the power transmission
determining function 112 via the charge determination com-
municating function 214 and the charge determination com-
municating function 114 (S2008 and S2009). The power
receiving determining function 112 looks a version of the
electrical charging system included in the received response
to start charging and determines whether it can be negotiated
for charging or not (52010).
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[0129] FIG. 5 is a sequence diagram showing processing
where a portable electronic device detects an approach of the
power transmitting device and works with a non-contact pro-
cessing module. In the figure, when the non-contact process-
ing module 23 detects the approach, an approach detecting
signal is inputted into the power receiving determining func-
tion 212 via the approach detecting function 211 (S2101,
S2102). The power receiving determining function 212 out-
puts arequest to start charging, which includes notification of
the electrical charging system version (S2103). The request to
start charging is sent to the power receiving determining
function 112 via the charge determination communicating
function 214 and the charge determination communicating
function 114 (S2104, S2105). The power transmission deter-
mining function 112 looks a version of the electrical charging
system included in the received request to start charging and
determines whether it can be negotiated for charging or not
(S2106).

[0130] Then, the power transmission determining function
112 outputs a response to start charging, which includes noti-
fication of the electrical charging system version (S2107).
The response to start charging is sent to the power receiving
determining function 212 via the charge determination com-
municating function 114 and the charge determination com-
municating function 214 (S2108, S2109). The power receiv-
ing determining function 212 looks a version of the electrical
charging system included in the received response to start
charging and determines whether it can be negotiated for
charging or not (S2110).

[0131] FIG. 6 is a sequence diagram showing processing
where a power transmitting device detects an approach of a
portable electronic device without working with a non-con-
tact processing module. In the figure, the approach detecting
function 111 in the power transmitting device 1 outputs a
poling signal for detecting an approach of the portable elec-
tronic device (S2201). The poling signal is inputted into the
power transmission determining function 112. The power
transmission determining function 112 outputs a request to
start charging, which includes notification of the electrical
charging system version (S2202). The request to start charg-
ing is sent to the charge determination communicating func-
tion 214 via the charge determination communicating func-
tion 114 (S2203). The abovementioned processing is
regularly repeated until a response is returned.

[0132] The charge determination communicating function
214 outputs a request to start charging, which includes noti-
fication of the electrical charging system version (S2204).
The power receiving determining function 212 received the
request to start charging outputs an approach notifying signal
to the approach detecting function 211 (S2205). The power
receiving determining function 212 looks a version of the
electrical charging system included in the received request to
start charging and determines whether it can be negotiated for
charging or not (S2206).

[0133] Then, the power receiving determining function 212
outputs a response to start charging, which includes notifica-
tion of the electrical charging system version (S2207). The
response to start charging is sent to the power transmission
determining function 112 via the charge determination com-
municating function 214 and the charge determination com-
municating function 114 (S2208, S2209). The power trans-
mission determining function 112 that received the response
to start charging outputs an approach notifying signal to the
approach detecting function 111 (S2210). The power trans-
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mission determining function 112 looks a version of the elec-
trical charging system included in the received response to
start charging and determines whether it can be negotiated for
charging or not (S2111).

(Processing where Devices are Separated from Each Other)
[0134] Next, processing between the functions when the
devices are separated from each other after the charging
started will be described with reference to FIG. 7. The figure
shows operation of each of the approach detecting function
111, the power transmission determining function 112 and
the charge determination communicating function 114 in the
power transmitting device 1 and operation of each of the
approach detecting function 211, the power receiving deter-
mining function 212 and the charge determination commu-
nicating function 214 in the portable electronic device 2.
[0135] In the figure, after a sequence for detecting the
abovementioned trigger to start charging is executed (any one
of the processing shown in FIG. 4 to FIG. 6) (S2300), the
power transmission determining function 112 arbitrarily out-
puts a signal that sets a start charging power or the like
(S2301) The setting signal is inputted into the power receiv-
ing determining function 212 via the charge determination
communicating function 114 and the charge determination
communicating function 214 (82302, S2303).

[0136] The power receiving determining function 212 arbi-
trarily outputs a response signal such as power or the like
(S2304). The response signal is inputted into the power trans-
mission determining function 112 via the charge determina-
tion communicating function 214 and the charge determina-
tion communicating function 114 (S2305, S2306). The power
transmission determining function 112 received the response
signal outputs a request to start power transmission to the
power transmitting device control function 113 (S2307). The
power receiving determining function 212 outputs a power
receiving standby signal to the power receiving device control
function 213 (S2308). Then, the power transmitting device
control function 113 transmits power to the power receiving
device control function 213 (S2309). With the power trans-
mission, a power source, i.e., a rapid bulk electricity storing
module is charged.

[0137] Ifitis detected that the approach detecting function
211 in the portable electronic device 2 and the approach
detecting function 111 in the power transmitting function 1
are separated from each other during charging (52310,
S2311), a separation notification is outputted from the
approach detecting function 211 to the power receiving deter-
mining function 212 and from the approach detecting func-
tion 111 to the power transmission determining function 112,
respectively (82312, S2313).

[0138] Then, the power transmitting device control func-
tion 113 stops power transmission (S2315) and outputs power
transmission stop notification to the power transmission
determining function 112 (S2316). The power transmission
stop notification arbitrary includes notification of the amount
of transmitted power. The power receiving device control
function 213 detects stop of the power receiving (S2317) and
outputs power receiving stop notification to the power receiv-
ing determining function 212 (S2318). The power receiving
stop notification arbitrary includes notification of an amount
of received power.

(Processing in a Charging Full State)

[0139] Next, processing between the functions in a charg-
ing full state after the charging started will be described with
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reference to FIG. 8. The figure shows operation of each of the
approach detecting function 111, the power transmission
determining function 112 and the charge determination com-
municating function 114 in the power transmitting device 1
and operation of each of the approach detecting function 211,
the power receiving determining function 212 and the charge
determination communicating function 214 in the portable
electronic device 2.

[0140] Inthefigure,after a sequence of detecting the above-
mentioned trigger to start charging is executed (any one of the
processing shown in FIG. 4 to FIG. 6) (52300), the power
transmission determining function 112 arbitrarily outputs a
signal that sets a start charging power or the like (S2401). The
setting signal is inputted into the power receiving determining
function 212 via the charge determination communicating
function 114 and the charge determination communicating
function 214 (82402, S2403).

[0141] The power receiving determining function 212 arbi-
trary outputs a response signal such as power or the like
(S2404). The response signal is inputted into the power trans-
mission determining function 112 via the charge determina-
tion communicating function 214 and the charge determina-
tion communicating function 114 (52405, S2406).

[0142] Then, similar to the case shown in FIG. 7, a
sequence to start charging is executed (S2407).

[0143] If the power receiving device control function 213
of'the portable electronic device 2 detects that the rapid bulk
electricity storing module is in a charged to full state (S2408),
the power receiving device control function 213 outputs a
battery full signal to the power receiving determining func-
tion 212 (S2409). The power receiving determining function
212 that received the battery full signal from the power
receiving device control function 213 outputs a request to
stop power transmission (S2410). The request to stop power
transmission is inputted into the power transmitting device
control function 113 via the charge determination communi-
cating function 214, the charge determination communicat-
ing function 114 and the power transmission determining
function 112 (82411, S2412, S2413).

[0144] The power transmitting device control function 113
received the request to stop power transmission stops power
transmission (S2414) and outputs a power transmission stop
notification to the power transmission determining function
112 (S2415). The power transmission stop notification arbi-
trarily includes notification of the amount of transmitted
power. The power receiving device control function 213
detects stop of the power receiving (S2416) and outputs
power receiving stop notification to the power receiving
determining function 212 (S2417). The power receiving stop
notification arbitrarily includes notification of an amount of
received power.

[0145] The approach detecting function 211 in the portable
electronic device 2 and the approach detecting function 111 in
the power transmitting device 1 respectively detect that they
are separated from each other (S2418, S2420), they output a
separation notification from the approach detecting function
211 to the power receiving determining function 212 and
from the approach detecting function 111 to the power trans-
mission determining function 112, respectively (52419,
S2421).

Second Embodiment
Description of the Flectrical Charging System

[0146] FIG. 9is a block diagram illustrating an exemplary
configuration including a first, second, third, fourth, and fifth
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electrical charging systems that adopt the electrical charging
system according to the invention. The electrical charging
systems illustrated in the figure consists of the configuration
shown in FIG. 1 plus an authentication/billing proxy device 3
that is provided in an authentication/billing agent such as a
cellular phone service provider. In this system, the portable
electronic device 2 is charged by the power transmitting
device 1 and billed by the authentication/billing proxy device
3 as necessary.

[0147] The power transmitting device 1 includes a non-
contact processing module 13 such as a FeliCa (a registered
trademark) reader, anon-contact power transmitting module
12, and a power transmission control module 11. The portable
electronic device 2 includes a non-contact processing module
23 for non-contact processing operations for FeliCa (a regis-
tered trademark), a non-contact power receiving module 22
for charging, a power receiving control module 21 for deter-
mination and control of charging, and a bulk electricity stor-
age module 20 that is capable of high-speed charging.

[0148] The authentication/billing proxy device 3 includes
an authentication module 31 and a billing module 32.

(Description of the Power Transmission Control Module and
Power Receiving Control Module)

[0149] The power transmission control module 11 in the
power transmitting device 1 and the power receiving control
module 21 in the portable electronic device 2 are modules for
identifying a device to be charged based on policy and history
information and, in some cases, for authenticating the device
and determining whether charging should be executed.

[0150] FIG. 10 is a block diagram showing components of
the power transmission control module 11 and the power
receiving control module 21 in FIG. 9.

[0151] The power receiving control module 21 of the por-
table electronic device 2 includes an approach detecting func-
tion 211 for detecting approaching of an external device, a
power receiving determination function 212, a power receiv-
ing device control function 213, a charge determination com-
municating function 214, a user’s policy 215, an input device
control function 218, an output device control function 219,
and an authentication/billing proxy device communication
function 220. The power receiving control module 21 has
preset therein the user’s policy 215, information 216 such as
user identification information, portable electronic device
identification information, authentication information, prop-
erty information, and authentication history information 217
such as policy version and rapid authentication key informa-
tion.

[0152] The power transmission control module 11 of the
power transmitting device 1 includes an approach detecting
function 111 for detecting approaching of an external device,
a power transmission determining function 112, a power
transmitting device control function 113, a charge determi-
nation communication function 114, an input device control
function 118, an output device control function 119, and an
authentication/billing proxy device communication function
120. The power transmission control module 11 has preset
therein electrical power supplier’s policy 115, information
116 such as electrical power supplier identification informa-
tion, power transmitting device identification information,
authentication information, and property information, and
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authentication history information 117 such as policy version
and rapid authentication key information.

(Description of the Power Receiving Control Module of the
Portable Electronic Device)

[0153] The power receiving control module 21 of the por-
table electronic device 2 determines whether power reception
from the power transmitting device 1 is possible or not based
on user policy information by using a user’s identification
information, identification information for a portable elec-
tronic device, authentication information (e.g., an electronic
signature and a PIN code) or property information (e.g.,
manufacturer and communication provider). In some cases,
however, part of a user’s policy may be communicated to the
power transmitting device 1, which makes part of determina-
tion in the power transmitting device 1.

[0154] Inthis system, rapid authentication key information
(to be discussed later) is maintained in authentication history
information in order to reduce authentication time. By means
of the key information, authentication can be made without
requesting the authentication/billing proxy device 3 to
authenticate within the validity period of the key information.
[0155] Actual communication with the power transmitting
device including notification of a user’s policy or the like is
made by way of the charge determination communicating
function 214, and actual reception of electrical power is made
by way of the power receiving device control function 213.
[0156] Basically, determination of power reception is made
automatically based on the user’s policy in this example. In
some cases, however, a user’s explicit intention can be con-
firmed via the input device control function 218. Input of the
user’s policies is also made via the input device control func-
tion 218.

[0157] Confirmation of received power amount or a result-
ing fee by the user and confirmation of the user’s policy are
made via the output device control function 219.

[0158] When a received power amount is informed exter-
nally such as in a case the authentication/billing proxy device
3 is utilized, the communication function for authentication/
billing proxy device 220 is utilized.

(Description of the Power Transmission Control Module of
the Power Transmitting Device)

[0159] The power transmission control module 11 of the
power transmitting device 1 determines whether power trans-
mission to the portable electronic device 2 is possible or not
based on the electrical power supplier’s policy by using iden-
tification information for the electric power supplier, identi-
fication information of the power transmitting device, authen-
tication information (e.g., an electronic signature and a PIN
code), or property information (e.g., a manufacturer and a
communication provider).

[0160] Inthis system, rapid authentication key information
(to be discussed later) is maintained in authentication history
information in order to reduce authentication time. By using
the key information, authentication can be made without
requesting the authentication/billing proxy device 3 to
authenticate within the validity period of the key information.
[0161] Actual communication with the portable electronic
device is made by way of the charge determination commu-
nicating function 114 and actual transmission of electrical
power is made via the power transmitting device control
function 113.
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[0162] Basically, determination of power transmission is
automatically made based on the electric power supplier’s
policy in this example. In some cases, however, the electric
power supplier’s explicit intention can be confirmed by way
of the input device control function 118. Input of the electric
power supplier’s policy is also made via the input device
control function 118.

[0163] Confirmation of power transmission and/or a result-
ing fee by the electric power supplier and confirmation of the
electric power supplier’s policy are made via the output
device control function 119.

[0164] When the authentication/billing proxy device 3 is
utilized, authentication is requested via the authentication/
billing proxy device communication function 120.

(The Authentication/Billing Proxy Device)

[0165] FIG.11 showsablock diagram illustrating an exem-
plary configuration of the authentication/billing proxy device
3in FIG. 9.

[0166] As shown in FIG. 11, the authentication/billing
proxy device 3 includes an authentication module 31 that
includes a rapid authentication key information issuing func-
tion 311, a portable electronic device authentication function
312, a power transmitting device authentication function 313,
and an authentication record saving function 314; a billing
module 32 that includes a billing function 321; a power trans-
mitting device communication function 33 for controlling
communication with the power transmission control module
11 provided in a power transmitting device; and a portable
electronic device communication function 34 for controlling
communication with the power receiving control module 21
provided in a portable electronic device.

[0167] The authentication/billing proxy device 3 has iden-
tification and authentication information for users or portable
electronic devices (i.e., the potable electronic device authen-
tication function 312 described above) and identification and
authentication information for electric power suppliers or
power transmitting devices (i.e., the power transmitting
device authentication function 313 described above), capable
of authenticating individual devices. These pieces of infor-
mation are typically utilized for authentication of a portable
electronic device, but can be also utilized when a portable
electronic device authenticates a power transmitting device.

[0168] Since the authentication/billing proxy device 3 has
information on users of portable electronic devices and elec-
trical power suppliers that use power transmitting devices, it
can bill users based on the amount of electrical power
received by a portable electronic device and/or the amount of
electrical power transmitted from a power transmitting
device.

[0169] The portable electronic device 2 and/or the power
transmitting device 1 can utilize the authentication/billing
proxy device 3 when it requires strict proxy authentication or
proxy billing according to policy.

[0170] In addition, rapid authentication key information
can be issued by the rapid authentication key information
issuing function 311 and distributed to the power transmitting
device 1 and the portable electronic device 2 in order to
reduce time required for the next authentication. That is,
when an authentication is successfully completed, rapid
authentication key information is issued and rapid authenti-
cation will be realized using the information at the next and
subsequent times so that authentication by a proxy device is
not required.
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[0171] Although authentication is separately handled in
operation at the non-contact processing module (e.g., FeliCa
(a registered trademark)) and charging operation, if authen-
tication and billing are made in the course of operation at the
non-contact processing module, the authentication/billing
and those for charging are not separated but shared so that
flow of authentication and billing for the purpose of charging
may be omitted. The following description will refer to inde-
pendent authentication and billing.

(User’s Policy)

[0172] The user’s policy mainly includes five categories:
fee settings, billing method settings, charging mode settings,
charging determination settings, and security settings. Each
of these categories will be discussed.

[0173] The fee settings may be setting of an acceptable
charging fee (e.g., charging is made if no charge/below n yen
per second/below n yen per watt), and/or fee settings with
privileges (e.g., an advertisement can be accepted if charging
is free/below n yen).

[0174] For the billing method settings, payment utilizing a
proxy billing device and/or debit payment by means of elec-
tronic money can be selected.

[0175] With the charging mode settings, strength of receiv-
able electric power and/or amount of power that can be
received at a time can be configured.

[0176] With the charging determination settings, it is pos-
sible to set determination of whether automatic charging is
made according to policy at all, as well as setting of upper
limit of monthly fee, limitation of electrical power supplier,
limitation of power transmitting device, limitation by prop-
erty information, and settings for requesting an explicit per-
mission from a user.

[0177] With the security settings, setting of display/non-
display is possible for each piece of user information. User
information refers to identification information for users,
identification information for portable electronic devices, and
property information (e.g., a manufacturer and a communi-
cation provider). Display/non-display setting for part of a
user’s policy (e.g., fee settings, billing method settings and
charging mode settings) is also possible. Further, setting for
permitting utilization of a rapid authentication system (i.e., a
mechanism for omitting authentication by an authentication/
billing proxy device) is also available.

[0178] Arbitrary items and values can be configured in
addition to the settings described above.

(Electrical Power Supplier’s Policy)

[0179] An electrical power supplier’s policy includes
mainly five categories: fee settings, billing method settings,
charging mode settings, charging determination settings, and
security settings. Each of the categories will be described.

[0180] The fee settings may be setting of charging fee (e.g.,
no charge/n yen per second/n yen per watt), fee settings with
privileges (e.g., no charge with advertisement/n yen), and/or
time-varying fee setting (e.g., no charge for the first one
second and n yen per second subsequently). It is also possible
to set personalized fees for a user or portable electronic device
basis (e.g., charge for users/portable electronic devices with a
high use frequency is discounted), and/or personalized fee by
property information of portable electronic devices (e.g., by
manufacturer and/or communication provider) (e.g., charge
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for cellular phones from a particular manufacturer or com-
munication provider is discounted).

[0181] With billing method setting, it is possible to set a
mode utilizing a proxy billing device or whether debit pay-
ment by electronic money is accepted.

[0182] With the charging mode settings, it is possible to set
whether charging is started prior to authentication when a
portable electronic device starts negotiation on charging with
a power transmitting device, because authentication associ-
ated with charging may take time. Strength of transmittable
power and/or amount of power that can be transmitted at a
time can be also configured.

[0183] With the charging determination setting, it is pos-
sible to set whether automatic charging is made according to
policy at all, upper limit of monthly fee for when electrical
power is supplied at no charge, limitation of users, limitation
of portable electronic devices, limitation by property infor-
mation (e.g., by manufacturer and/or communication pro-
vider), as well as setting for requesting explicit permission
from an electrical power supplier.

[0184] With the security setting, display/non-display for
each piece of electrical power supplier information can be set.
Electrical power supplier information refers to identification
information of electrical power suppliers, identification infor-
mation of power transmitting devices, and property informa-
tion. Display/non-display settings for part of an electrical
power supplier’s policy (e.g., fee settings, billing method
settings, and charging mode settings) is also possible. Further,
setting for permitting utilization of a rapid authentication
system (i.e., a mechanism for omitting authentication by an
authentication/billing proxy device) is also available.

[0185] Arbitrary items and values can be set in addition to
those settings.

(Charging Flow)

[0186] A flow of charging according to the embodiment
will be described.

[0187] FIG. 12 illustrates a sequence diagram showing pro-
cessing at the second electrical charging system. FIG. 13 is a
flowchart showing processing at a portable electronic device
and FIG. 14 is a flowchart showing primary charging deter-
mination process at a portable electronic device. FIG. 15 is a
flowchart showing processing at a power transmitting device.
FIG. 16 is a flow chart illustrating process of primary charg-
ing determination at a power transmitting device. FIG. 17 is a
flowchart illustrating authentication process at a power trans-
mitting device. FIG. 18 is a flowchart illustrating billing pro-
cess at a power transmitting device. FIG. 19 is a flowchart
illustrating authentication process at an authentication/billing
proxy device and FIG. 20 shows a flowchart of billing process
at an authentication/billing proxy device.

[0188] General process is as follows. The two devices
inform user information, the version of the user’s policy as
well as electric power supplier information and the version of
the electric power supplier’s policy one another and thereby
each perform primary charging determination. Thereafter,
secondary charging determination including authentication
and billing is made at the electric power supplier and charging
is carried out.

[0189] More specific description will be given in the fol-
lowing. In FIG. 12, initially, when the power transmitting
device 1 and the portable electronic device 2 detect each
other, commencement of charging process is confirmed (step
S701) If charging process is performed, the power transmit-
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ting device 1 sends an inquiry on electric power supplier
information and the user’s policy to the portable electronic
device 2 (step S702). The “electric power supplier informa-
tion” includes electric power supplier identification informa-
tion, power transmitting device identification information,
property information, and the version of an electric power
supplier’s policy. This applies to the following description.
[0190] Then, on the portable electronic device 2, primary
charging determination on the portable electronic device side
is made (step S703). At this point, the version of the policy is
checked. Then, the portable electronic device 2 notifies the
power transmitting device 1 of user information and the user’s
policy (step S704). The “user information” includes user
identification information, portable electronic device identi-
fication information, property information, and the version of
the user’s policy. This applies to the following description as
well.

[0191] Upon receiving notification at step S704, the power
transmitting device 1 performs primary charging determina-
tion on the power transmitting device side (step S705). As a
result of the determination, precedence charging may be
started (step S706). In some cases, transmission of user’s
policy may be omitted at step S704 and policy matching may
be omitted at step S705.

[0192] Then, secondary charging determination is made on
the power transmitting device 1, and subsequently, the power
transmitting device 1 and the portable electronic device 2
communicate with each other a request for authentication
information and corresponding notification (steps S708a and
S7085). Rapid authentication may be performed instead of
the request and notification.

[0193] Thereafter, in some cases, the power transmitting
device 1 sends a request for proxy authentication to the
authentication/billing proxy device 3 (step S709a), and the
authentication/billing proxy device 3 informs the result of
authentication to the power transmitting device 1 (step
S7095).

[0194] Then, determination of billing is made on the power
transmitting device (step S710). At this point, in some cases,
payment is made by electronic money (step S711). The power
transmitting device 1 then informs the charging details to the
portable electronic device 2, and charging is started (step
S712). Arbitrarily, an advertisement is distributed (step
S713). Also, in some cases, rapid authentication key informa-
tion may be acquired or updated (step S714a), the key infor-
mation may be distributed (step S7145) and transferred (step
S714¢).

[0195] Charging of the portable electronic device 2 by the
power transmitting device 1 terminates when separation of
these devices is detected or charging is complete (steps S715a
and S715b).

[0196] If charging is complete, billing is made by the
authentication/billing proxy device 3 (step S717). Here, the
power transmitting device 1 may inform the authentication/
billing proxy device 3 of the amount of transmitted power
(step S716). Also, arbitrarily, the portable electronic device 2
informs the authentication/billing proxy device 3 of the
amount of received electric power (step S718). In some cases,
regular payment of a fee is made (steps S719 and S720).
[0197] In FIG. 13, processing at the portable electronic
device is started when a power transmitting device is detected
(step S801). Initially, the portable electronic device confirms
commencement of charging process with the power transmit-
ting device (step S802). Then, the portable electronic device
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is informed of electric power supplier information by the
power supplier device and receives an inquiry on user infor-
mation and user policy (step S803). Then, determination pro-
cess at the primary charging determination section of the
portable electronic device is entered (step S804).

[0198] Determination process made at the primary charg-
ing determination section of the portable electronic device is
illustrated in FIG. 14. In the figure, determination is made as
to whether there is history in authentication history informa-
tion and policy versions match (step S823). If the versions
match in the determination, result of the previous primary
charging determination is adopted (step S824). However, if
the versions do not match, charging determination settings of
the user’s policy is matched against electric power supplier
information, and the result thereof is made the primary deter-
mination (step S825).

[0199] Returning to FIG. 13, if it is not determined that
charging is not possible in the primary charging determina-
tion, user information and part of user’s policy is informed
based on security settings (step S805—S806). Then, prece-
dence charging is started according to the policy of the elec-
tric power supplier (step S807).

[0200] Subsequently, the portable electronic device enters
stand-by state until some event occurs (step S808). If authen-
tication information is requested in stand-by state, the authen-
tication information is notified (steps S809—S810). If
encoded information is received, processing by the rapid
authentication section of the portable electronic device is
entered (steps S811—-S812). The processing by the rapid
authentication section will be described later.

[0201] If an inquiry on the balance of electronic money is
made, the balance of electronic money is informed (steps
S813—-S814). If payment by electronic money is requested,
payment is made by electronic money (step S815—-S816).
[0202] If charging details has been received, charging pro-
cess is entered (steps S817—S818). In charging process,
rapid authentication key information can be received concur-
rently. When separation of the portable electronic device from
the power transmitting device is detected or charging is com-
plete, the amount of received electric power is calculated
(step S819). In a case proxy billing is utilized and communi-
cation is available, the amount of received power is informed
to the authentication/billing proxy device (step S820), and the
process terminates (step S821).

[0203] Itisdetermined whether the devices are separated or
a predetermined timeout period has elapsed (step S822), and
in either of the cases, the process terminates (steps
S822—-S821). If it is determined that charging is impossible
at step S805, the process terminates as well (steps
S805—S821).

[0204] In FIG. 15, processing at the power transmitting
device is started when a portable electronic device is detected
(step S901). First, the power transmitting device confirms
commencement of charging process with the portable elec-
tronic device (step S902). The power transmitting device
informs electric power supplier information to the portable
electronic device and inquires about user information and the
user’s policy (step S903). Then, it receives user information
and the user’s policy from the portable electronic device (step
S904). Thereafter, determination process at the primary
charging determination section of the power transmitting
device is entered (step S905).

[0205] Determination process at the primary charging
determination section of the power transmitting device is
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shown in FIG. 16. In the figure, determination is made as to
whether the other device has determined that charging is
impossible, and if so, the determination section determines
that charging is impossible (steps S916—S917). If there is
history in authentication history information and the policy
version corresponds with that for the previous time, the result
of primary charging for the previous time is adopted (steps
S918—5919).

[0206] Ifthe other device has not determined that charging
is impossible and the policy version does not corresponds
with that for the previous time, charging determination set-
ting of electrical power supplier’s policy is matched against
user information (step S916—-S918—S5920). In the case
charging is impossible as the result of the matching, it is
determined that charging is impossible (step S921—-S922).
Otherwise, fee settings is matched against billing method
settings of both parties’ policies, and the result is made the
primary charging determination (steps S921—5923).

[0207] Returning to FIG. 15, it is determined whether
charging was impossible in the primary charging determina-
tion (step S906), and if charging was not determined to be
impossible, precedence charging is started according to poli-
cies and the portable electronic device is informed of it (steps
S906—S907). Thereafter, it is determined whether secondary
charging determination is necessary (step S908). If secondary
charging determination is necessary, authentication process
at the authentication section is entered (step S909).

[0208] Authentication process by the authentication sec-
tionis illustrated in FIG. 17. In the figure, it is first determined
whether authentication process is necessary (step S924), and
if necessary, rapid authentication by the rapid authentication
section of the power transmitting device is performed (step
S925).

[0209] If the rapid authentication is successful, charging
details is selected based on authentication information (step
S8926—S5927). The charging details may be a personalized
service, for example.

[0210] However, if the rapid authentication is not success-
ful, authentication information of the portable electronic
device is acquired (step S926—S928). Then, transaction
identification information is generated and the power trans-
mitting device requests authentication/billing proxy device to
perform authentication (step S929). If the authentication is
successful, the procedure proceeds to a process similar to that
at step S927 (step S930—S927). Meanwhile, if the authenti-
cation is not successful, it is determined whether charging is
possible only with primary charging determination (step
S931), and the process terminates.

[0211] Referring back to FIG. 15, if secondary charging
determination is not necessary or if authentication process by
the authentication section is complete, the procedure pro-
ceeds to billing process by the billing section (step S910).
Billing process by the billing section is illustrated in FIG. 18.
In the figure, it is initially determined whether billing process
is necessary (step S932), and if necessary, it is then deter-
mined whether payment by electronic money is necessary
(step S933).

[0212] If payment by electronic money is necessary, the
balance of electronic money is checked (step S933—5937). If
payment by electronic money is found to be possible, charg-
ing details for payment by electronic money is selected (step
S938—5939). The charging details may be fee settings, for
example. Subsequently, payment is made by electronic
money (step S933), and the process terminates.



US 2009/0106137 Al

[0213] On the other hand, if the check at step S937 shows
that payment by electronic money is impossible or payment
by electronic money is not necessary, it is determined whether
the portable electronic device is already authenticated and
proxy billing is possible (step S934). If proxy billing is pos-
sible, charging details to be executed for proxy billing is
selected (step S934—S935). The charging details may be
setting of fee, for example. Thereafter, the process terminates.
[0214] Ifproxy billing is impossible, operation such as stop
of precedence charging is made (step S934 to S936), and the
process terminates.

[0215] Returning to FIG. 15, the charging details as well as
start of charging are notified to the portable electronic device
(step S910—S8911). Subsequently, charging is made (step
S912). During charging, advertisements may be distributed,
and/or rapid authentication key information may be acquired
and transferred as required.

[0216] When separation of the portable electronic device
from the power transmitting device is detected, or when
charging is complete, the amount of transmitted power is
calculated (step S913). Privilege such as addition of points is
given as required (step S914). In the case of proxy billing, the
amount of transmitted power is notified to the authentication/
billing proxy device (step S915).

[0217] InFIG.19, authentication process at the authentica-
tion/billing proxy device is executed as follows. When trans-
action identification information is notified from the power
transmitting device or a request for authentication of identi-
fication information for a user or a portable electronic device
is input, authentication process by the authentication/billing
proxy device is started (step S1001). First, validity is deter-
mined based on authentication information (step S1002).
Then, power transmitting device identification information,
transaction identification information, and result of authenti-
cation are recorded (step S1003). Lastly, the authentication
result is notified to the power transmitting device (step
S1004).

[0218] In FIG. 20, billing process at the authentication/
billing proxy device is performed as follows. When transac-
tion identification information and the amount of transmitted
electric power are notified from the power transmitting
device, billing process at the authentication/billing proxy
device is started (step S1101). It is first determined whether
proxy billing will be made (step S1102), and if proxy billing
is not made, the process directly terminates.

[0219] Ifproxy billing is to be made, determination is made
as to whether the amount of received electrical power is also
notified from the portable electronic device (step S1103). If
the amount is notified, a fee to be charged is calculated based
on the amount of transmitted power, the amount of received
power and the user’s contract (step S1103—S1104). Subse-
quently, the fee is matched against authentication record and
recorded to the billing server (step S1104—S1105).

[0220] If the amount of received electrical power is not
notified from the portable electronic device, a fee to be billed
is calculated based on the amount of transmitted power and
the user’s contract (step S1103—=S1107). Then, the fee is
matched against authentication record and recorded to the
billing server (step S1107—S1105).

[0221] Lastly, the feeis paid to the electrical power supplier
and the user is billed the fee (step S1106).

[0222] With operations of the devices described above with
reference to FIGS. 12 to 20, processing that can be realized in
the system is as follows.
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[0223] Charging may be started by a number of triggers. A
power transmitting device may send beacon at regular inter-
vals and a portable electronic device may send a request for
starting charging in response to it, and/or the power transmit-
ting device and the portable electronic device may detect that
non-contact processing such as by FeliCa (a registered trade-
mark) has been started and the portable electronic device may
send a charging start request. Or, inversely, the power trans-
mitting device may request start of charging to the portable
electronic device. In either of the cases, both the portable
electronic device and the power transmitting device confirm
start of charging (S701 of FIG. 12).

[0224] Thereafter, the power transmitting device notifies
electrical power supplier information (identification informa-
tion for an electrical power supplier, identification informa-
tion for the power transmitting device, and property informa-
tion) and the version of the electrical power supplier’s policy,
and requests for user information (the user’s identification
information, identification information for the portable elec-
tronic device, and property information) and the user’s policy
(step S702 of FIG. 12).

[0225] The portable electronic device matches the electri-
cal power supplier information and the version of the electri-
cal power supplier’s policy based on charging determination
settings described in the user’s policy, and makes primary
charging determination for charging performed on the user’s
side. What is determined here may be availability of auto-
matic charging, upper limit of monthly fee, limitation of
electrical power supplier, limitation of power transmitting
device, explicit permission by the user and the like that are
included in charging determination settings of the user’s
policy (step S703 of FIG. 12).

[0226] If charging was made by the same power transmit-
ting device as the previous time and authentication history
information thereof is maintained, when the version of the
user’s policy of the previous charging corresponds with the
version of the electrical power supplier’s policy (i.e., time of
version correspondence), primary charging determination
can be omitted and result of the previous primary charging
determination can be applied.

[0227] If it determines that charging is impossible in pri-
mary charging determination, the portable electronic device
terminates the charging operation. If it does not determine
that charging is impossible, it notifies some or all of the user
information and the version of the user’s policy selectively
based on security settings to the power transmitting device. If
the versions correspond with each other, it notifies it as well.
[0228] Ifthe versions do not correspond, fee settings, bill-
ing method settings, and charging mode settings of the user’s
policy are notified to the power transmitting device (step S704
of FIG. 12).

[0229] The power transmitting device checks the user
information and determines whether charging is possible
based on the charging determination settings described in the
electrical power supplier’s policy. What is considered here
may be availability of automatic charging, upper limit of
monthly fee for when electrical power is supplied for free,
limitation of users, limitation by portable electronic devices,
property information (e.g., manufacturer and/or communica-
tion provider), explicit permission of an electrical power sup-
plier and the like that are contained in the charging determi-
nation settings of the electrical power supplier’s policy.
Subsequently, determination of charging is performed by
matching fee settings and billing method settings of the elec-
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trical power supplier’s policy and the user’s policy, and the
result is made primary charging determination (step S705 of
FIG. 12). If the power transmitting device is notified that the
versions correspond with each other, primary charging deter-
mination at the electrical power supplier can be omitted and
the result of the previous primary charging determination can
be applied.

[0230] If the power transmitting device determines that
charging is impossible in primary charging determination,
then charging operation terminates. Ifit is not determined that
charging is impossible and precedence charging policy of the
electrical power supplier fits the user’s policy, charging can be
started in advance before secondary charging determination
is made (step S706 of FIG. 12).

[0231] Then, necessity of secondary charging determina-
tion is determined. Secondary charging determination is
required when the user or the portable electronic device is
authenticated. If secondary charging determination is deter-
mined to be unnecessary, charging is initiated or continued
(step S707 of FIG. 12).

[0232] Insecondary charging determination, the user or the
portable electronic device is authenticated according to the
electric power supplier’s policy. The power transmitting
device performs authentication basically by acquiring
authentication information (e.g., an electronic signature, a
PIN code) from the portable electronic device (steps S708a
and S7085 of FIG. 12), and issuing identification information
for proxy authentication/billing transaction, and inquiring the
authentication/billing proxy device remotely located through
an encrypted path (steps S709a and S7095 of FIG. 12).

[0233] The authentication/billing proxy device authenti-
cates the portable electronic device or the user based on
authentication information and communicates the result to
the power transmitting device. Here, the result of authentica-
tion is recorded along with identification information of the
power transmitting device and transaction identification
information for the benefit of subsequent billing process (see
FIG. 19).

[0234] However, communication with a remote device may
take time. For that reason, the power transmitting device
incorporates a rapid authentication system as a mechanism
for speeding up authentication process. Although description
on it is omitted here as it will be discussed later, communi-
cation with an authentication/billing proxy device that is
remotely located can be omitted. If rapid authentication fails,
normal authentication procedure is followed (steps S708a
and S708b of FIG. 12).

[0235] After rapid authentication or normal authentication
is successfully made, the power transmitting device selects
charging details based on authentication information accord-
ing to the electrical power supplier’s policy and the user’s
policy. For example, identification of an individual through
authentication enables discount by point and/or free service
to be provided as personalized services.

[0236] Ifauthentication fails, the power transmitting device
determines whether charging is possible only with result of
primary charging determination. If it is determined that
charging is impossible, precedence charging is stopped and
the process terminates. However, if charging is possible,
charging can be started or precedence charging can be con-
tinued still with the details of primary charging.

[0237] After determination by way of authentication is
made as secondary charging determination, billing process is
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performed (step S710 of FIG. 12). If billing process is unnec-
essary, charging is started or precedence charging is contin-
ued.

[0238] Billing can be made with electronic money or proxy
billing. Prepaid billing can be also supported by adding some
processes to them.

[0239] If billing by electronic money is selected in both
parties’ policies, charging details (e.g., fee settings) for elec-
tronic money payment is selected and payment is made (step
S711 of FIG. 12). This enables fees to be varied in accordance
with billing methods.

[0240] In the case of proxy billing, charging details for
proxy billing is selected. Billing is made after charging is
complete (step S717 of FIG. 12).

[0241] Ifbilling policies do not correspond with each other
and there is no billing method, precedence charging is
stopped and the process terminates.

[0242] After billing process ends, the power transmitting
device notifies the selected charging details to the portable
electronic device, and also starts charging or continues pre-
cedence charging (step S712 of FIG. 12).

[0243] During charging, communication such as advertise-
ment distribution can be made to the portable electronic
device (step S713 of FIG. 12). Also, at this point, if authen-
tication is requested to the authentication/billing proxy
device, the portable electronic device and the power transmit-
ting device can acquire rapid authentication key information
for the next and subsequent rapid authentications from the
authentication/billing proxy device (steps S714a to S714¢ of
FIG. 12).

[0244] When the portable electronic device is separated
from the power transmitting device or the amount of charged
electric power has reached a certain amount that is deter-
mined from a policy, charging is terminated (steps S715a and
S715b of FIG. 12). Thereafter, the power transmitting device
calculates the amount of transmitted power and gives privi-
lege such as point addition to the user as necessary. Privilege
information may be administrated by the power transmitting
device or by an external device such as a proxy authentica-
tion/billing device.

[0245] If billing is made through proxy billing, the power
transmitting device notifies the amount of transmitted power
to the authentication/billing proxy device (step S716 of FI1G.
12).

[0246] The portable electronic device also calculates the
amount of received electrical power after it confirms termi-
nation of charging. When proxy billing is utilized and the
portable electronic device is capable of communication, the
portable electronic device can arbitrarily notify the amount of
received power or duration of electrical power reception to
the authentication/billing proxy device (step S718 of FIG.
12).

[0247] Lastly, the authentication/billing proxy device sums
fees for charging utilization and bills the user and makes
payment to the electrical power supplier (see steps S717,
S719, 8720 of FIG. 12 and FIG. 20).

(Second Electrical Charging System; Policy Matching, with-
out Billing)

[0248] Operation of the second electrical charging system
will be described with reference to FIGS. 21 to 23. These
figures show operations of the approach detecting function
111, the power transmission determining function 112 and
the power transmitting device control function 113 that are
included in the power transmitting device 1, as well as opera-



US 2009/0106137 Al

tions of an approach detecting function 211, a power receiv-
ing determining function 212, and a power receiving device
control function 213 that are included in the portable elec-
tronic device 2.

[0249] In FIG. 21, after the sequence of detecting a charg-
ing start trigger (any one of processes shown in FIGS. 4 t0 6)
described above is performed (S2300), the power transmis-
sion determining function 112 acquires electrical power sup-
plier information (S2501), notifies the acquired information
to the power receiving determination function 212 and also
inquires about the user’s policy (S2502).

[0250] Then, the power receiving determination function
212 acquires the user’s policy and user information (S2503
and S2504) and matches policies (S2505). The power receiv-
ing determination function 212 notifies the result of matching
to the power transmission determining function 112 (S2506).
[0251] The power transmission determining function 112
determines if authentication of the other device failed
(82507), and if the authentication did not fail, it acquires the
electrical power supplier policy and electrical power supplier
information (S2508 and S2509), and matches polices
(S2510). On the other hand, if authentication of the other
party failed, policy matching is not performed.

[0252] If neither of authentication of the other party nor
policy matching failed, it is determined that primary determi-
nation is successful and the power transmission determining
function 121 notifies charging details (e.g., the amount of
electrical power available for charging) to the power receiv-
ing determining function 212 (S2511 and S2512). Upon
receiving the notification, charging determining function 121
outputs power reception stand-by signal (S2513). The power
transmission determining function 112 outputs a request for
starting power transmission to the power transmitting device
control function 113 (S2514), and the power transmitting
device control function 113 transmits power to the power
receiving device control function 213 (S2515). With this
power transmission, the power source, that is, the high-speed
bulk electricity storage module is charged. Thereafter, the
sequence of charging termination in FIG. 7 or FIG. 8 is
entered (S2516).

[0253] When primary determination process is not success-
ful, operations shown in FIG. 22 will be performed. In the
figure, if any policy matching fails, it is determined that
primary determination process was not successful, and the
power transmission determining function 112 sends notifica-
tion of matching failure to the power receiving determining
function 212 (82602 and S2603). Subsequently, when the
approach detecting function 211 of the portable electronic
device 2 and the approach detecting function 111 of the power
transmitting device 1 detect separation from each other
(82604 and S2605), the approach detecting function 211 and
the approach detecting function 111 output notification of
separation to the power receiving determining function 212
and power transmission determining function 112, respec-
tively (52606 and S2607).

[0254] When a prescribed charging amount is to be set,
operations as shown in FIG. 23 will be performed. In the
figure, if neither of authentication of the other party nor policy
matching failed and the power transmission determining
function 112 has notified a prescribed charging amount to the
power transmitting device control function 113 (82702 and
S2703), a charging start sequence similar to FIG. 21 will be
entered (S2407q). Thereafter, when the power transmitting
device control function 113 determines that the prescribed
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amount has been reached (S2705), it outputs notification
indicating it (S2706). The notification is sent to the power
receiving determining function 212 via the power transmis-
sion determining function 112 (S2707).

[0255] Subsequently, the power transmission determining
function 112 sends a request for stopping power transmission
to the power transmission control function 113 (52708), and
in response to it, the power transmission control function 113
stops power transmission (S2709). The power transmission
control function 113 sends power transmission stop notifica-
tion to the power transmission determining function 112
(S2710). The power receiving device control function 213
detects stop of power reception (S2711), and outputs power
reception stop notification to the power receiving determining
function 212 (S2712).

[0256] When the approach detecting function 211 of the
portable electronic device 2 and the approach detecting func-
tion 111 of the power transmitting device 1 detect separation
from each other (52713 and S2714), the approach detecting
functions 211 and 111 output notification of separation to the
power receiving determining function 212 and the power
transmission determining function 112, respectively (S2715
and S2716).

(Third Electrical Charging System: Speed-Up of Policy
Matching, without Billing)

[0257] Operation of the third electrical charging system
will be described with reference to FIGS. 24 to 26. These
figures illustrate operations of the approach detecting func-
tion 111, power transmission determining function 112, and
power transmitting device control function 113 that are
included in the power transmitting device 1, and operations of
the approach detecting function 211, power receiving deter-
mining function 212, and power receiving device control
function 213 included in the portable electronic device 2.
FIGS. 25 and 26 also illustrate operations of the portable
electronic device authentication function 312 and billing
function 321 of the authentication/billing proxy device 3.

[0258] In FIG. 24, after the sequence of detecting a charg-
ing start trigger described above (any one of processes shown
in FIGS. 4 to 6) is performed (S2300), the power transmission
determining function 112 acquires the version of the electri-
cal power supplier’s policy and electrical power supplier
information (S2801 and S2802), and notifies them to the
power receiving determining function 212 and also requests
for the user’s policy (S2803).

[0259] Upon receiving the notification, the power receiving
determining function 212 acquires authentication history
information and checks if there is previous authentication
history based on the version of electrical power supplier’s
policy (S2804). If there is no past authentication history, the
power receiving determining function 212 acquires the user’s
policy and user information (S2805—S2806, S2807) and
matches policies (S2808). Matching here is made using the
electrical power supplier information rather than electrical
power supplier’s policy. The power receiving determining
function 212 writes the result of policy matching to authen-
tication history information (217) along with the version of
the electrical power supplier’s policy (S2809). If there is past
matching history, it is read from authentication history infor-
mation (217) as the result of policy matching (S2810).

[0260] After generating or acquiring the policy matching
result, the power receiving determining function 212 notifies



US 2009/0106137 Al

the version of user’s policy or the user’s policy as well as the
policy matching result to the power transmission determining
function 112 (S2811).

[0261] Uponreceiving the notification, the power transmis-
sion determining function 112 acquires authentication his-
tory information, and checks to see if there is past authenti-
cation history based on the version of the electrical power
supplier’s policy (S2812). If the check shows that authenti-
cation of the other party does not fail and there is no past
authentication history, the power transmission determining
function 112 acquires the electrical power supplier’s policy
and electrical power supplier information (S2813,
S2814—S2815, S2816), and matches policies (S2818). In
this case, if the power transmitting device does not maintain
authentication history, or if it maintains authentication his-
tory but either of the version of user’s policy or that of elec-
trical power supplier’s policy is different, it acquires the
user’s policy from the portable electronic device and matches
it against the electrical power supplier’s policy (52817,
S2818). The power transmission determining function 112
then writes the result of policy matching to authentication
history information (117) (S2819). If there is past matching
history, it is read from authentication history information
(117) as the policy matching result (S2820). In a case authen-
tication of the other device failed or if there is past authenti-
cation history, policy matching is not performed.

[0262] Neither of authentication of the other device nor
policy matching fails (S2820), the sequence of charging start
is entered as in FI1G. 23 (S2821—>S24074a). Thereafter, charg-
ing will terminate according to any of sequences shown in
FIGS. 6 to 8 (82516, S25164, and S25165). If authentication
of the other device failed or policy matching failed, the pro-
cess is abnormally terminated as in FIG. 22 (S2822).

(Expansion of the Second and Third Electrical Charging Sys-
tems: When Billing is Involved)

[0263] The following will describe with reference to FIG.
25 a case where proxy authentication/billing process by the
authentication/billing proxy device is performed. In the fig-
ure, after the sequence of detecting a charging start trigger
described above (any one of processes shown in FIGS. 410 6)
is performed (S2300), the sequence of primary charging
determination (S2601 and S26014) described above with ref-
erence to FIG. 21 or 24 is performed.

[0264] If authentication is required thereafter, the power
transmission determining function 112 requests from the
power receiving determining function 212 for authentication
information of the portable electronic device
(82901—-S2902). Upon receiving the request, the power
receiving determining function 212 acquires the authentica-
tion information and sends the same to the power transmis-
sion determining function 112 (S2903 and S2904).

[0265] After receiving the authentication information, the
power transmission determining function 112 generates a
transaction identifier that identifies the charging operation of
interest (S2905). The power transmission determining func-
tion 112 notifies the generated transaction identifier to the
portable electronic device authentication function 312 of the
authentication/billing proxy device together with authentica-
tion information for the portable electronic device, electrical
power supplier information, and user information, and
requests it to perform authentication (S2906).

Apr. 23, 2009

[0266] Upon receiving the notification, the portable elec-
tronic device authentication function 312 performs authenti-
cation and sends the result to the power transmission deter-
mining function 112 (S2907).

[0267] If it receives the notification or if authentication is
not necessary, the power transmission determining function
112 selects charging details based on the authentication result
and both parties’ policies (S2908). The charging details may
be “charging is allowed if the user has a phone from a certain
cellular phone manufacturer”, which is agreed upon in the
policies of both parties. Although the authentication/billing
proxy device and the power transmitting device are separate
here, they can be integrated into one device depending on the
size of the system.

[0268] Then, if billing is necessary and payment is not
made by electronic money, and further the devices have been
already authenticated and proxy of billing is possible accord-
ing to policy, the power transmission determining function
112 selects charging details based on proxy billing policies of
both parties (S2909—+S2910—-S2911—-S2912). The charg-
ing details may be “the user can charge the device for 10 yen
per charge” which is agreed upon in the parties’ policies, for
example. If billing is required and payment is not made by
electronic money, but the devices are already authenticated
and billing proxy according to policies is not possible, the
process terminates (S2909—S2910—-S52911—-52913).

[0269] Ifselection of charging details has ended or billing is
not necessary, the sequence of starting charging (S2407q)
will be entered that was described above with reference to
FIG. 21. Then, the sequence of terminating charging is
entered that has been described above with reference to FIG.
7,8, or 23 (S2516, S2516a, S25165).

[0270] The power transmission determining function 112
then acquires the amount of transmitted power and calculates
the same (S2914 and S2915). The power receiving determin-
ing function 212 also acquires the amount of received power
and calculates the same (S2916 and S2917).

[0271] Thereafter, the power transmission determining
function 112 notifies the transaction identifier and the amount
of transmitted power to the portable electronic device authen-
tication function 312 (S2918). The power receiving determin-
ing function 212 arbitrarily notifies user information and the
amount of received power to the portable electronic device
authentication function 312 (S2919). Upon receiving them,
the portable electronic device authentication function 312
calculates the fee (5S2920) and notifies user information and
the fee to the billing function 321 (S2921). In response, bill-
ing is made by the billing function 321.

[0272] The following will describe with reference to FIG.
26 a case where billing process with electronic money pay-
ment is performed. In the figure, after the sequence of detect-
ing a charging start trigger described above (any one of pro-
cesses shown in FIGS. 4 to 6) is performed (S2300), the
sequence of primary charging determination described above
with FIG. 21 or 24 is performed (S2601 and S2601a). Sub-
sequently, the authentication sequence described with FIG.
25 is performed (S3000).

[0273] Then, if billing is necessary and electronic money
payment is selected in accordance with both parties’ policies,
the power transmission determining function 112 notifies the
fee to the electronic money processing section
(S3001—-S3002—S3003). And authentication and billing
process by an electronic money system is made (S3004).
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[0274] Ifpayment by electronic money is not complete, the
procedure returns to point A in FIG. 26 and executes proxy
billing (S3005—=S3006). If payment by electronic money is
complete, charging details based on electronic money billing
policies of both parties is selected (S3005—S3007).

[0275] Thereafter, the procedure proceeds to the charging
start sequence described with FIG. 21 (S2704a), and the
charging termination sequence described with FIG. 7, 8 or 23
(S2516, S25164, S25165).

(The Fourth Electrical Charging System: Precedence Charg-
ing)

[0276] Operation of the fourth electrical charging system
will be described with reference to FIG. 27. The figure illus-
trates operations of the approach detecting function 111,
power transmission determining function 112, and power
transmitting device control function 113 that are included in
the power transmitting device 1, operations of the approach
detecting function 211, power receiving determining function
212, and power receiving device control function 213 that are
included in the portable electronic device 2, and operations of
the portable electronic device authentication function 312
and billing function 321 of the authentication proxy device 3.
[0277] Inthe figure, after the sequence of detecting a charg-
ing start trigger described above (any one of processes shown
in FIGS. 4 to 6) is performed (S2300), the primary charging
determination sequence described with FIG. 21 or 24 is per-
formed (S2601 and S2601a).

[0278] Subsequently, the power transmission determining
function 112 determines whether precedence charging is pos-
sible in accordance with policies (S3101), and if precedence
charging is possible, the procedure proceeds to the sequence
of starting charging described above with FIG. 21 prior to
authentication and billing, which are time-consuming pro-
cesses (S2407a).

[0279] Further, after proceeding to the authentication
sequence, which was described with FIG. 25, (S3000), the
sequence of proxy billing pre-processing (S3102) described
above with FIG. 25 or electronic money billing described
with FIG. 26 (S3102) is performed.

[0280] Further, the power transmission determining func-
tion 112 notifies the charging details to the power receiving
determining function 212 (S3104), and if precedence charg-
ing (S3100) is not being performed, the procedure proceeds to
the charging starting sequence, which was described with
FIG. 21, (S2407a).

[0281] Subsequently, the procedure proceeds to the charg-
ing termination sequence (S2516, S2516a, S25165), which
was described with reference to FIG. 7, 8 or 23. If proxy
billing pre-processing (S3102) is performed, the procedure
proceeds to the sequence of proxy billing post-processing
(S3105), which was described with reference to FIG. 25.

(Fifth Electrical Charging System: Rapid Authentication).

[0282] Operation ofthe fifth electrical charging system will
be described with reference to FIGS. 28 to 30. These figures
show operations of the approach detecting function 111,
power transmission determining function 112, and power
transmitting device control function 113 that are included in
the power transmitting device 1, operations of the approach
detecting function 211, power receiving determining function
212, and power receiving device control function 213 that are
included in the portable electronic device 2, and operations of
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the rapid authentication key information issuance function
311, portable electronic device authentication function 312,
and billing function 321 that are included in the authentica-
tion proxy device 3. FIGS. 28 and 29 illustrate operation for
when rapid authentication is successful, whereas FIG. 30
illustrates operation for when rapid authentication is not suc-
cessful.

[0283] InFIG. 28, after the sequence of detecting a charg-
ing start trigger described above (any one of processes shown
in FIGS. 4 to 6) is performed (S2300), the primary charging
determination sequence, which was described with reference
to FIG. 21 or 24, is performed (S2601 and S26014). Further,
precedence charging process, which was described with FI1G.
27, is performed (S3100).

[0284] The power transmission determining function 112
determines whether authentication is necessary (S3200), and
if necessary, it searches authentication history information
(117) for appropriate rapid authentication key information a
and retrieves the same if it exists (S3201). Ifkey information
a exists and it is within a certain time limit, the power trans-
mission determining function 112 generates random infor-
mation b and information b' that is lossy encoding of infor-
mation b with rapid authentication key information a
(S3202—S3203). The power transmission determining func-
tion 112 sends information b and information b' to the power
receiving determining function 212 (S3204).

[0285] Upon obtaining information band information b',
the power receiving determining function 212 searches
authentication history information (217) for appropriate rapid
authentication key information a, and retrieves the same if it
exists (S3205). If key information a exists and it is within a
certain time limit, the power receiving determining function
212 applies lossy encoding to random information b with
rapid authentication key information a to generate informa-
tion b" (83206—S3207). If the information b" generated and
information b' are identical, it is determined that the power
transmitting device is the same device as the previous authen-
tication and charging. Thereafter, the power receiving deter-
mining function 212 generates random information ¢ and
information ¢' that is lossy encoding of information ¢ with
rapid authentication key information a (S3208—53209). The
power receiving determining function 212 then sends infor-
mation ¢ and information ¢' to the power transmission deter-
mining function 112 (S3210).

[0286] Upon obtaining information ¢ and information c',
the power transmission determining function 112 applies
lossy encoding to information ¢ with rapid authentication key
information a to generate information ¢" (83211). If informa-
tion ¢" generated and information ¢' are identical, it can be
determined that the portable electronic device is the same
device as the previous authentication and charging, and thus
both the devices can determine that the other device is the
same as the previous charging, and it is thus determined that
authentication is successful (S3212—+S3213). And the power
transmission determining function 112 selects charging
details based on the authentication result and both parties’
policies (S3214).

[0287] Turning to FIG. 29, proxy billing pre-processing
described above with reference to FIG. 25 is performed
(S3102). Thereafter, the power transmission determining
function 112 notifies charging details to the power receiving
determining function 212 (S3301), and if precedence charg-
ing process (S3100) is not being performed, the charging start
sequence described above with FIG. 7 is entered (S2407).
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[0288] Then, the power transmission determining function
112 notifies a transaction identifier to the portable electronic
device authentication function 312 and requests rapid authen-
tication key information for the next authentication (S3302).
Upon receiving the notification, the portable electronic
device authentication function 312 requests rapid authentica-
tion key information to the rapid authentication key informa-
tion issuance function 311 (S3303).

[0289] Upon receiving the request, the rapid authentication
key information issuance function 311 issues rapid authenti-
cation key information and sends the same to the portable
electronic device authentication function 312 (S3304). After
receiving the rapid authentication key information, the por-
table electronic device authentication function 312 notifies
rapid authentication key information a' and its validity period
to the power transmission determining function 112 (S3305).
[0290] Upon receiving the rapid authentication key infor-
mation a' and its validity period, the power transmission
determining function 112 notifies the power receiving deter-
mining function 212 of rapid authentication key information
a' and its validity period (S3306). Upon receiving rapid
authentication key information a' and its validity period, the
power receiving determining function 212 records them
(S3307). The power transmission determining function 112
also records the rapid authentication key information a' and its
validity period (S3308).

[0291] Thereafter, the charging termination sequence
described above with FIGS. 6 to 8 (82516, S2516a, and
S2516b) is entered, and lastly, the sequence of proxy billing
post-processing, which was described with FIG. 25, is fol-
lowed (S3105).

[0292] Meanwhile, if rapid authentication is not successful,
operations shown in FIG. 30 will be performed. At the power
receiving determining function 212, ifkey information a does
notexist or key information a is not within a certain time limit
(see S3206 of FIG. 28), or information b" and information b'
are not identical (see S3208 of FIG. 28), the power receiving
determining function 212 notifies failure of authentication to
the power transmission determining function 112 (S3401).
When it receives the notification, the power transmission
determining function 112 determines that authentication
failed (S3402). If key information a does not exist or it is not
within a certain time limit at the power transmission deter-
mining function 112 (see S3202 of FIG. 28), or if information
¢" and information ¢' are not identical (see S3212 of FIG. 28),
the power transmission determining function 112 also deter-
mines that authentication failed (S3402).

[0293] Then, after the authentication sequence described
above with FIG. 25 is performed (S3000), charging details is
selected based on the authentication result and both parties’
policies (S3214 of FIG. 28). Subsequent operation is similar
to that described above with reference to FIG. 29.

[0294] Thus, it is possible to reduce burden on users of
caring about charging by means of high-speed charging that is
performed between the portable electronic device and the
power transmitting device in non-contact operations other
than for the purpose of charging.

[0295] Moreover, by using charging policies of the user of
the portable electronic device and the electrical power sup-
plier in charging determination, detailed fee settings and/or
security settings is possible and flexible charging, authenti-
cation, and billing are enabled without obtaining explicit
permission of charging from the user each time. Further,
longer charging time can be secured within a short non-
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contact processing operation of one to three seconds, thanks
to omission of policy transmission and matching process that
are enabled by matching of policy versions, precedence
charging prior to authentication that is enabled by separation
of'charging determination into two levels of primary charging
determination and secondary charging determination, and
rapid authentication by means of rapid authentication key
information.

(Rapid Authentication System)

[0296] A rapid authentication system is a mechanism that
performs authentication in a short time by not making an
inquiry to an authentication/billing proxy device at second
and subsequent authentication if previous authentication ter-
minated successfully through an inquiry to a remotely located
authentication/billing proxy device.

[0297] FIG. 31 is a diagram showing the flow of distribut-
ing rapid authentication key information, and FIG. 32 illus-
trates the process flow of devices of a rapid authentication
system.

[0298] Referring to FIG. 31, the flow of distributing rapid
authentication key information will be described. In the fig-
ure, if proxy authentication has been successful, the power
transmitting device sends transaction identification informa-
tion as well as a request for rapid authentication key informa-
tion to the authentication/billing proxy device (step S1201).
Upon receiving them, the authentication/billing proxy device
matches them against authentication record, issues rapid
authentication key information (i.e., a common key) and noti-
fies the same to the power transmitting device (step S1202).
When it receives the notification, the power transmitting
device saves the rapid authentication key information and
transfers the notification to the portable electronic device
(step S1203). The portable electronic device saves the rapid
authentication key information (step S1204).

[0299] An example of rapid authentication on the portable
electronic device and the power transmitting device is shown
in FIG. 32. Initially, the power transmitting device searches
history information (step S1301). If there is appropriate rapid
authentication key information and it is within a validity
period and available, the power transmitting device sends
random information a and information a' that is lossy encod-
ing of information a with rapid authentication key informa-
tion to the portable electronic device (step S1302—S1304).
Otherwise, it is determined that rapid authentication has
failed (step S1302—S1303).

[0300] Upon receiving the encoded information (step
S1305), if there is corresponding rapid authentication key
information and it is within validity period and available, the
portable electronic device applies lossy encoding to informa-
tion a with the rapid authentication key information and
checks whether the resulting information corresponds with
information a' (step S1306—S1307). Otherwise, it notifies
failure of authentication to the power transmitting device
(step S1306—S1310).

[0301] If the check shows that the power transmitting
device is valid, the portable electronic device sends random
information b and information b' that is lossy encoding of
information b with rapid authentication key information to
the power transmitting device (step S1308—S1309). If the
power transmitting device is not valid, the portable electronic
device notifies the power transmitting device that rapid
authentication failed (step S1308—S1310).
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[0302] The power transmitting device receives the notifica-
tion from the portable electronic device (step S1311). If the
notification indicates failure of rapid authentication, it deter-
mines that rapid authentication has failed (step
S1312—-S1303).

[0303] Otherwise, the power transmitting device applies
lossy encoding to information b with rapid authentication key
information and checks if the result corresponds with infor-
mation b' (step S1312—S1313). If the check shows that the
portable electronic device is valid, it is determined that rapid
authentication has been successful (step S1314—S1315). If
the portable electronic device is determined not to be valid, it
is determined that rapid authentication has failed (step
S1314—S1303).

[0304] With operations of the devices thus described with
FIGS. 31 and 32, such operations can be realized in the rapid
authentication system as follows.

[0305] First, if authentication terminates successfully, the
authentication/billing proxy device issues information called
rapid authentication key information by utilizing time during
charging and distributes it to the portable electronic device
and the power transmitting device (see FIG. 31).

[0306] Rapid authentication key information ensures that
devices with rapid authentication key information have been
authenticated by the authentication/billing proxy device
within a certain period. It is issued by the authentication/
billing proxy device, however, the portable electronic device
and the power transmitting device can control use of the key
information.

[0307] A public key and a secret key of Public Key Infra-
structure (PKI) method can be individually distributed to a
portable electronic device and a power transmitting device in
any order as rapid authentication key information, and a com-
mon key can also be shared by a portable electronic device
and a power transmitting device.

[0308] Rapid authentication key information assumes a
value that varies each time it is issued and has a validity
period, capable of restricting portable electronic devices,
users, power transmitting devices, and power suppliers that
can use the information.

[0309] Rapid authentication key information issued by the
authentication/billing proxy device is distributed to the power
transmitting device and the portable electronic device, and at
this point, the path between the power transmitting device and
the authentication/billing proxy device need to be encrypted.
When separate rapid authentication key information is dis-
tributed to the portable electronic device and the power trans-
mitting device such as in PKI method, the path between the
portable electronic device and the authentication/billing
proxy device also need to be encrypted.

[0310] In the second and subsequent authentication, rapid
authentication key information is employed. Here, authenti-
cation is made by the portable electronic device and the power
transmitting device confirming that the other entity has
required rapid authentication key information, without com-
municating rapid authentication key information itself. For
example, in a method using PKI as rapid authentication key
information, both parties confirm that they have pieces of
rapid authentication key information that forms a pair, and in
a method using common key, they confirm that they have the
identical key. The following description will refer to a com-
mon-key method.

[0311] The power transmitting device searches authentica-
tion history information it maintains for rapid authentication
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key information that corresponds to the portable electronic
device of interest. If the rapid authentication key information
exists, is within its validity period, and can be used with
security settings of the electrical power supplier’s policy, the
power transmitting device generates random information a,
and applies lossy encoding to information a with rapid
authentication key information by means of a predetermined
algorithm to generate encoded information a'. And it sends
information a and encoded information a' to the portable
electronic device. Otherwise, it determines that rapid authen-
tication has failed and thus terminates rapid authentication,
entering normal authentication.

[0312] After it confirms that received information is
encoded information from the power transmitting device, the
portable electronic device searches authentication history
information it maintains for rapid authentication key infor-
mation corresponding to the power transmitting device of
interest. If the rapid authentication key information exists, is
within its validity period, and is useable with security settings
of'the user’s policy, the portable electronic device proceeds to
confirmation of the encoded information. Otherwise, it
informs the power transmitting device that rapid authentica-
tion has failed, and rapid authentication is terminated on the
power transmitting device and normal authentication is
started.

[0313] Confirmation of encoded information uses rapid
authentication key information. The portable electronic
device applies lossy encoding to received information a with
rapid authentication key information using a known algo-
rithm and checks whether the result corresponds with
received encoded information a'. If it corresponds, the other
device can be determined to be a valid device having required
rapid authentication key information.

[0314] Ifthe device is valid, the portable electronic device
generates random information b and applies lossy encoding
to it with rapid authentication key information using a prede-
termined algorithm to generate encoded information b'. And
it sends information b and encoded information b' to the
power transmitting device. Otherwise, it notifies failure of
authentication to the power transmitting device, in which
rapid authentication is terminated and normal authentication
is started.

[0315] When the power transmitting device receives
encoded information, it determines validity of the portable
electronic device by means of rapid authentication key infor-
mation as in determination on the portable electronic device.
If it confirms that the portable electronic device is valid, it
determines that rapid authentication is successful and termi-
nates rapid authentication. Otherwise, it determines that rapid
authentication has failed and terminates rapid authentication,
starting normal authentication.

[0316] If rapid authentication is successful, the power
transmitting device arbitrarily notifies the success to the
authentication/billing proxy device at the time of charging or
billing. The authentication/billing proxy device can arbi-
trarily extend the validity period or issue new rapid authenti-
cation key information, and can inform the information to the
power transmitting device and the portable electronic device.
[0317] With such operation, the power transmitting device
can carry out authentication rapidly without requesting the
authentication/billing proxy device to authenticate.

Third Embodiment
Charging Between Portable Electronic Devices

[0318] Ifaportable electronic device keeps a function cor-
responding to the abovementioned power transmitting device
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(such as a power transmitting function), the portable elec-
tronic device can be an electrical power supplier. That is, a
portable electronic device can transmit power to charge the
other portable electronic device.

[0319] When charging is executed between portable elec-
tronic devices, the same processing as that described with
reference to FIG. 9 to FIG. 32 is executed. In such cases, a
portable electronic device functions as a power transmitting
device in the figures. When either of the portable electronic
devices works as an authentication/billing proxy device or
makes a payment with electronic money, however, that device
may be restricted. For example, such a portable electronic
device needs to be able to communicate with an authentica-
tion/billing proxy device and also needs to be registered pre-
viously as a power transmitting device. Such a portable elec-
tronic device may also need to be registered previously to
make a payment with electronic money.

Fourth Embodiment
Advertisement Model

[0320] An electrical power supplier can use an electrical
charging occasion as advertising means in return for supply-
ing a user with electrical power for free or for a little amount
of money instead of billing for the power.

[0321] For example, if a fee setting of an electrical power
supplier side policy is set as “free of charge if advertisement
is attached”, and if a fee setting of a user’s policy is set as
“charge the device if the charging is free of charge with
advertisement attached”, the user can electrically charge the
device in return for receiving the advertisement.

[0322] Distribution of advertisement is executed in electri-
cal charging or the like. The portable electronic device has a
function of receiving and saving the advertisement and a
function to enable a user to view and use the advertisement,
and displays the advertisement for a certain period of time. If
required, the portable electronic device can work with a Web
browser or the other external functions.

[0323] Anexample will be described with reference to FIG.
33. The electrical charging system shown in the figure is the
configuration of FIG. 1 with an advertisement distribution
administrating device 4 added. In the electrical charging sys-
tem, the advertisement distribution administrating device 4 of
the advertisement distribution administrator distributes
advertisement to the power transmitting device 1 of the elec-
trical power supplier, and the portable electronic device 2 of
the user is charged by the power transmitting device 1, while
the power transmitting device 1 distributes advertisements
and regularly or irregularly notifies the advertisement distri-
bution administrating device 4 of an advertisement distribu-
tion state including the number of distributing occasions of
advertisements, date and time of distributing advertisements
and a period of distributing advertisements.

(Advertisement Distribution Administrating Device)

[0324] The advertisement distribution administrating
device 4 consists of an advertisement billing module 41 for
billing, an advertisement distribution module 42 for execut-
ing distribution of advertisements, and an advertisement
administrating module 43 for receiving notification of an
advertisement distribution state.

[0325] The advertisement distribution administrating
device 4 obtains and stores advertisement information for
distributing an advertisement to a portable electronic device
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from the advertisement provider. It also distributes the adver-
tisement information to the power transmitting device.
[0326] It can receive information on an advertisement dis-
tribution state including the number of distributing occasions
of'advertisements, a period of distribution, attribute informa-
tion of the portable electronic device to which an advertise-
ment is distributed (manufacturer, model, telecommunica-
tions carrier), and date and time of distribution from the
power transmitting device by using the advertisement admin-
istrating module 43.

[0327] Information on anadvertisement distribution stateis
used by an advertisement provider and an advertisement dis-
tribution administrator, and the advertisement distribution fee
can be set according to the advertisement distribution state.
An administration distribution fee is set by an advertisement
provider and an advertisement distribution administrator.
[0328] The advertisement provider prepares advertisement
information (URL, image information or the like) and passes
the information to the advertisement distribution administra-
tor. The advertisement provider pays an advertisement distri-
bution fee to the advertisement distribution administrator
according to advertisement distribution details/state.

[0329] An advertisement provider, an advertisement distri-
bution administrator and an electrical power provider need
not to be the same. If they are the same, the advertisement
billing module is eliminated.

(Power Transmitting Device, Portable Electronic Device)

[0330] The power transmitting device 1 consists of a non-
contact processing module 13 such as a FeliCa (registered
trademark) reader, anon-contact power transmitting module
12, and a power transmission control module 11.

[0331] The portable electronic device 2 consists of a non-
contact processing module 23 for non-contact processing
operation of FeliCa (registered trademark) or the like, anon-
contact power receiving module 22 to charge power, a power
receiving control module 21 to determine and control charg-
ing, and a bulk electricity storing module 20 which can rap-
idly charge.

[0332] FIG. 34 is ablock diagram showing each component
of the power transmission control module 11 in the power
transmitting device 1 and the power receiving control module
21 in the portable electronic device 2 of FIG. 33. By referring
to the figure, configuration of the power receiving control
module 21 and the power transmission control module 11 is
almost the same as that in the second embodiment. The power
transmission control module 11 is provided with an adver-
tisement administrating function and an advertisement distri-
bution administrating device communicating function 121.
As a user is not billed for charging in the embodiment, a
function regarding to billing a user is not provided for the
device, unlike a case of the second embodiment.

[0333] The advertisement administrating function and an
advertisement distribution administration communicating
function 121 can store advertisement information to be dis-
tributed to a portable electronic device, and can distribute
advertisement to a portable electronic device corresponding
to a policy which enables to receive advertisement. The func-
tion 121 can store information on a distribution state of
administration including date and time, the number and a
period of distributing advertisement to a portable electronic
device, and send them to the advertisement distribution
administrating device. That enables the advertisement distri-
bution administrating device to receive information on an
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administration distribution state including the number of dis-
tributing advertisements, attribute information of the portable
electronic device to which advertisement is distributed, date
and time of distribution from the power transmitting device.

(Charging Flow)

[0334] FIG. 35 is a sequence diagram showing processing
in the electrical charging system. FIG. 36 is a flowchart show-
ing processing of each device in the electrical charging sys-
tem.

[0335] First, in FIG. 35, when a power transmitting device
1 and a portable electronic device 2 detect each other, they
check start of charging (step S1601). If charging is executed,
the power transmitting device 1 sends an inquiry of electrical
power provider information and a user’s policy to the portable
electronic device 2 (step S1602).

[0336] Then, the portable electronic device 2 executes the
primary charging determination at the side of the portable
electronic device (step S1603). Next, the portable electronic
device 2 notifies the power transmitting device 1 of user
information and user’s policy (step S1604).

[0337] The power transmitting device 1 received the noti-
fication at step S1604 executes the primary charging deter-
mination at the side of the power transmitting device (step
S1605). Then, the power transmitting device 1 notifies the
portable electronic device 2 of charging details and the charg-
ing starts (step S1606). Advertisement distribution is
executed (step S1607).

[0338] The charging from the power transmitting device 1
to the portable electronic device 2 ends when it is detected
that the devices are separated from each other or when the
charging has completed (step S1608a, S16085).

[0339] When the charging ends, the power transmitting
device 1 regularly notifies the advertisement distribution
device 4 of advertisement distribution information (step
S1609). Then, billing is executed for the advertisement (step
S1610) And an advertisement incentive is regularly paid (step
S1611).

[0340] In FIG. 36, processing at the side of the portable
electronic device starts when the power transmitting device is
detected (step S1701). First, the portable electronic device 2
checks the start of the charging with the power transmitting
device (step S1701). Then, the portable electronic device is
notified of electrical power supplier information from an
electrical power supplier device and receives an inquiry for
user information and a user policy (step S1703). Next, the
portable electronic device 2 transfers to determination pro-
cessing of the primary charging determination unit at the side
of the portable electronic device (step S1704).

[0341] Unless it is determined as unable to be charged by
the primary charging determination, the portable electronic
device 2 notifies of a part of user information and a user policy
based on a security setting (step S1705—S1706). Then, the
portable electronic device 2 stays in a standby state until an
event occurs (step S1707).

[0342] Here, determination is made whether the devices are
separated from each other or whether a predetermined time
has passed and time-out occurs or not (step S1708). If it is
determined as unable to be charged at step S1705, the pro-
cessing also ends.

[0343] When the portable electronic device 2 receives the
charging details, it transfers to the charging and receives
advertisement information (step S1709—S710). When the
portable electronic device detects that it is separated from the
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power transmitting device or when the charging has com-
pleted, the portable electronic device calculates the amount of
received power (step S1711). Then, it displays the received
advertisement on a screen and the processing ends (step
S1712).

[0344] On the other hand, processing at the side of the
power transmitting device starts, if the power transmitting
device detects a portable electronic device (step S1713). First,
the power transmitting device checks start of the charging
with the portable electronic device (step S1714). Then, it
notifies the portable electronic device of electrical power
supplier information and inquires of user information and a
user policy (step S1715). Next, it receives the user informa-
tion and the user policy from the portable electronic device
(step S1716). And it transfers to determination of the primary
charging determination unit at the side of the power transmit-
ting device (step S1717).

[0345] The power transmitting device determines whether
it is determined as unable to be charged by the primary charg-
ing determination or not (step S1718), and if it is determined
as unable to be charged, the processing ends there as it is. On
the other hand, if it is not determined as unable to be charged,
the abovementioned charging details are notified to the por-
table electronic device together with a message of starting the
charging (step S1718—S1719).

[0346] Advertisement information and advertisement dis-
tribution information are sent from the advertisement distri-
bution administrating device to the power transmitting device
(step S1724), and the power transmitting device received the
information transfers the information to the portable elec-
tronic device at the time of the charging (step S1720). The
power transmitting device registers advertisement distribu-
tion information and user information by the advertisement
administrating function (step S1721).

[0347] Thepower transmitting device regularly notifies the
advertisement distribution administrating device of a distri-
bution state (step S1722). The advertisement distribution
administrating device receives the notification (step S1725).
[0348] When the power transmitting device detects that itis
separated from the power transmitting device or when the
charging has completed, it calculates the amount of transmit-
ted power (step S1723) and the processing ends.

(Operation of Advertisement Billing System)

[0349] Next, operation of the electrical charging system of
the abovementioned configuration will be described with ref-
erence to FIG. 37. The figure shows operation of each of the
approach detecting function 111, the power transmission
determining function 112, the power transmitting device con-
trol function 113, and the advertisement administrating func-
tion 121 in the power transmitting device 1, operation of each
of the approach detecting function 211, the power receiving
determining function 212, and the power receiving device
control function 213 in the portable electronic device 2, and
operation of each of the advertisement/billing module 41, the
advertisement distribution module 42, and the advertisement
administrating module 43 in the administration distribution
device 4.

[0350] The advertisement administrating module 43 reads
advertisement information and advertisement distribution
target information from the advertisement distribution mod-
ule 42 (S3501). Next, the advertisement administrating mod-
ule 43 regularly notifies the power transmission determining
function 112 of the advertisement information and the adver-
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tisement distribution target information (S3502). The power
transmission determining function 112 regularly received the
advertisement information and the advertisement distribution
target information stores these information in the advertise-
ment administrating function 121 (S3503). The processing is
regularly executed independent from a series of charging
operation.

[0351] Next, after the abovementioned sequence of detect-
ing trigger to start the charging (any one piece of processing
in FIG. 4 to FIG. 6) is executed (S2300), a primary charging
determining sequence (52601, S2601a) described with refer-
ence to FIG. 21 or FIG. 24 is executed. Further, it is trans-
ferred to the same sequence of starting the charging as in that
shown in FIG. 21 (S2704aq).

[0352] When the power transmission determining function
112 obtains advertisement information corresponding to the
advertisement distribution target from the advertisement
administrating function 121 (S3504), it creates advertisement
information for distribution by matching the obtained adver-
tisement information with advertisement information previ-
ously stored in the advertisement administrating function
121, and distributes the created advertisement information to
the power receiving determining function 212 (S3505). Then,
it transfers to the abovementioned charging end sequence
shown in FIG. 7 or FIG. 8 (S2516). The power transmission
determining function 112 records the advertisement distribu-
tion information and user information into the advertisement
administrating function 121 (S3506).

[0353] When the power transmission determining function
112 obtains the advertisement distribution information and
the user information from the advertisement administrating
function 121 (S3507), it regularly notifies the advertisement
administrating module 43 of the advertisement distribution
information (S3508). The advertisement administrating mod-
ule 43 that received the notification bills incentive to the
advertisement distributor (S3509). The power transmission
determining function 112 receives a notice of payment of the
incentive for the advertisement from the advertisement bill-
ing module 41 (S3510). The power receiving determining
function 212 displays the received advertisement information
at any timing (S3511). The processing is regularly executed
independently from a series of charging operation.

Summary of Fourth Embodiment

[0354] Processing which can be realized in the system with
processing of each device described with reference to FIG. 33
to FIG. 37 will be shown below.

[0355] First, in the system, a user’s policy of a portable
electronic device is set to grant electrical charging attached
with advertisement, and set an electrical power supplier side
policy of a power transmitting device executes electrical
charging attached with advertisement (i.e., free of charge for
the user).

[0356] The advertisement information is stored in the
advertisement distribution administrating device and distrib-
uted to the power transmitting device regularly, or if required.
[0357] When the portable electronic device notifies of a
user’s policy and make the primary charging determination
executed in the power transmitting device, and if it is deter-
mined as able to be charged attached with advertisement, the
power transmitting device starts charging (step S1604,
$1605, S1606 in FIG. 35).

[0358] The power transmitting device distributes the adver-
tisement information during the charging. Advertisement
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information includes an URL which is linked to an advertise-
ment page and an advertisement image file. They can use
non-contact processing such as FeliCa (registered trade-
mark), a communication network of the telecommunication
carrier, and the other communication appliances other than
the charge determination communicating function.

[0359] After charging ends, the advertisement distribution
information is notified from the power transmitting device to
the advertisement distribution administrating device.
Although the advertisement distribution information is
obtained each time an advertisement is distributed by the
power transmitting device, it can be stored in the power trans-
mitting device for a certain period of time and be notified to
the advertisement distribution administrating device or it can
be sent each time an advertisement is distributed.

[0360] The advertisement billing module of the advertise-
ment distribution administrating device regularly or irregu-
larly can collect advertisement distribution fee from the
advertisement provider and pay an advertisement incentive to
the electrical power supplier according to the advertisement
distribution state.

[0361] The abovementioned processing enables the por-
table electronic device to execute charging for free of charge,
and the advertisement provider to distribute an advertisement
to the portable electronic device if it pays advertisement dis-
tribution fee. The electrical power supplier can obtain com-
mission to cooperate in distributing the advertisement as
advertisement incentive.

[0362] Although the embodiment is a model of an adver-
tisement for supplying electrical power for free of charge, the
fee is not limited to be free, and the other models can be
considered such as one for setting low charging fee setting if
an advertisement is provided, compared with a fee setting in
the case of no advertisement attached.

Fifth Embodiment
Fifth Embodiment
Fixed Rate Model

[0363] A model will be described for providing a service
with a fixed fee (including free of charge) instead of a charg-
ing fee setting, a privileged fee setting, a time changing fee
setting, or the like.

[0364] If a user previously applies to a fixed fee charging
service, the authentication/billing proxy device records that
the user uses the service in a fixed fee system. The user sets as
a fixed fee in a fee setting of the user’s policy. If the user does
not set as a fixed fee, the authentication/billing proxy device
determines as such, the setting will be a fixed fee billing. That
is, billing is executed according to the setting of paying a
certain amount of money without regard of the amount of
charging. The charging can be executed according to the
setting regarding to the number of charging or the charging
time or any combination thereof.

[0365] Inthe description of the model, almost all of FIG. 9
to FIG. 32 that is referenced in the abovementioned embodi-
ment 2 can be used.

(Charging Flow)

[0366] Only difference between the processing flow of the
system and that of the second embodiment will be described.
Here, FIG. 12 that is referenced in the description of the
second embodiment will be used in the description.
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[0367] At step S704 in FIG. 12, if the power transmitting
device 1 recognizes that it is under a fixed fee system from the
fee setting by the primary charging determination after a
user’s policy is notified from the portable electronic device 2
to the power transmitting device 1, the power transmitting
device 1 executes authentication for authentication/billing
proxy device 3 at the secondary charging determination or
executes rapid authentication. Payment by electric money is
not made here.

[0368] After charging ends, the power transmitting device 1
notifies the authentication/billing proxy device 3 of the
amount of charging (step S716 of FIG. 12).

[0369] The authentication/billing proxy device 3 regularly
collects a fixed fee from a user (step S720 of FIG. 12), and
pays the amount of electricity to the electrical power supplier
based on the amount of transmitted power from the power
transmitting device 1 for the period (step S719 of FIG. 12).
[0370] With the processing above, a user of the portable
electronic device can electrically charge the device at a fixed
fee without worrying about a charging fee.

(Summary)

[0371] The abovementioned first electrical charging sys-
tem enables a user to charge a power source of a portable
electronic device without being attentive to charging by real-
izing the charging in non-contact processing operation for the
purpose other than charging.

[0372] The abovementioned second electrical charging
system enables electrical charging without obtaining explicit
grant for charging at a user side and an electrical power
supplier side by matching a charging policy at the user side
included in the portable electronic device and a power trans-
mitting policy at the electrical power supplier side included in
the power transmitting device.

[0373] Further, the abovementioned third electrical charg-
ing system can reserve much more charging time by provid-
ing functions and procedures of comparing policy versions
and shortening a time for notification or matching of the
policies after the first time.

[0374] The abovementioned fourth electrical charging sys-
tem can reserve much more charging time by enabling charg-
ing prior to the start of the secondary charging determination
after the success of the primary charging determination.
[0375] Further, the abovementioned fifth electrical charg-
ing system can reserve much more charging time by provid-
ing functions and procedures of speeding up proxy authenti-
cation by using rapid authentication key information, and
shortening an authentication time.

(Method of Transmitting Power)

[0376] In the power transmitting device of the electrical
charging system, a power transmitting method below is real-
ized. That is, a power transmitting method for charging the
abovementioned power source in non-contact processing for
the purpose other than charging including a detecting step of
detecting an approach of the power receiving device with a
chargeable power source, and a charging control step oftrans-
mitting power for charging the abovementioned power source
in response to detecting the approach of the abovementioned
power receiving device at the abovementioned detecting step
is realized.

[0377] In this manner, charging of the power receiving can
be realized while in non-contact processing operation for the
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purpose other than charging such as authentication or making
a payment. By using a non-contact power transmitting tech-
nique and a high-speed bulk electricity storage technique,
charging can be rapidly executed bit by bit in a short time of
non-contact processing operation about one to three seconds.
That can reduce a load to a user to be attentive to charging the
device.

(Method for Receiving Power)

[0378] In the portable electronic device of the abovemen-
tioned electrical charging system, a power receiving method
as below is realized. That is, a power receiving method for
charging a chargeable power source, including a detecting
step of detecting an approach to a power transmitting device,
and a charging step of receiving power transmitted from the
power transmitting device detected at the abovementioned
detecting step and charging the abovementioned power
source, wherein the abovementioned power source is charged
in non-contact processing for the purpose other than charging
is realized.

[0379] In this manner, a power receiving device can be
charged in non-contact processing operation for the purpose
other than charging such as authentication and making pay-
ment. By using a non-contact power transmitting technique
and a high-speed bulk electricity storage technique, charging
can be rapidly executed bit by bit in a short time of non-
contact processing operation about one to three seconds. That
can reduce a load to a user to be attentive to charging the
device.

(Method for Charging)

[0380] In the abovementioned electrical charging system,
an electrical charging method as below is realized. That is,
electrical charging method for charging the abovementioned
power source in non-contact processing for the purpose other
than charging including a detecting step for detecting an
approach of the power receiving device with a chargeable
power source and a charging control step of transmitting
power for charging the abovementioned power source in
response to detecting the approach of the abovementioned
power receiving device at the abovementioned detecting step,
and a billing step of executing billing according to the amount
of charging of the power source is realized.

[0381] In this manner, charging can be realized while in
non-contact processing operation for the purpose other than
charging such as authentication and making a payment. By
using a non-contact power transmitting technique and a high-
speed bulk electricity storage technique, charging can be
rapidly executed bit by bit in a short time of non-contact
processing operation about one to three seconds. That can
reduce a load to a user to be attentive to charging.

INDUSTRIAL APPLICABILITY

[0382] The present invention can be used in charging a
battery provided for a portable electronic device such as a
cellular phone, a notebook PC, a PDS as a power source.

1-10. (canceled)

11. An authentication/billing proxy device comprising:

authenticating means for executing authentication by
exchanging data with a power receiving device having a
chargeable power source for a user of the power receiv-
ing device;
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wherein said authenticating means issues authentication
information to eliminate the next authentication when
the authentication normally ends, for rapid authentica-
tion which is authentication by using the authentication
information.

12. The authentication/billing proxy device according to
claim 11, further comprising billing means for executing
billing according to the amount of charging said power source
when said authenticating means authenticated the user.

13. An authentication/billing proxy device comprising:

authenticating means for executing authentication by

exchanging data with a power receiving device having a
chargeable power source for a user of the power receiv-
ing device; and

billing means for executing billing according to the amount

of charging said power source when said authenticating
means authenticated the user.

14. The authentication/billing proxy device according to
claim 12, wherein

said billing means executes billing according to at least one

of the settings of the number of charging, a charging
time, and a fixed amount of money without regard for an
amount of charging, instead of executing billing accord-
ing to the amount of charging said power source.

15. The authentication/billing proxy device according to
claim 12, wherein

said billing means executes billing according to one of the

amount of charging that is notified from said power
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receiving device and the amount of charging that is
notified from the device that transmitted power to said
power source.

16. An electrical charging system comprising:

a power transmitting device comprising:

detecting means for detecting an approach of a power
receiving device with a chargeable power source; and

charging control means for transmitting power for charg-
ing said power source, in response to detecting the
approach of said power receiving device by said detect-
ing means; and

an authentication/billing proxy device comprising:

billing means for executing billing according to the amount
of charging a chargeable power source provided for said
receiving device.

17-18. (canceled)

19. An electrical charging method comprising:

a detecting step of detecting an approach of'a power receiv-
ing device with a chargeable power source;

a charging control step of transmitting power for charging
said power source, in response to detecting the approach
of said power receiving device at said detecting step; and

a billing step of executing billing according to the amount
of charging of said power source;

wherein said power source is charged in non-contact pro-
cessing for the purpose other than charging.
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